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The longest telescope in the world, at Treptow (near Berlin) Focal length, 69 feet; lens, 27 inches in diameter 


A GREAT OPEN-AIR TELESCOP?.—/See page 104.) 
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WAVE VERSUS SHIP. 


AS it a last despairing protest of Old 


Ocean, when he lifted his giant hand in 
the blackness of the night of January 10, 
and smote the “Lusitania” a biow which 


racked and geplintered her lofty bridge and pilot house, 
75 feet above th ea, and crushed down her forecastle 
deck and dec) beneatt giving them a permanent 
sion of eral inches? For tims as, and not 
Ag when the ea was the undisputed 
master of the hip, and whenever Neptune saw fit to 
open the vi of hi vrath, and send his league 
iong re " ss the dee the proudest ship of 
bidding, if he did 
not inde irn and run before the fury of the blast 
Ui ile i miat t virtue of his knowleds and 
mecnat b i been Duliding in ever-increasing 
leneth and | ad and with such ceaseless en 


largemet i nker and boiler roon he 


Muitiplied h ower, and has called to his aid s 


Following the hint of ultimate victory, which was 
supplied by the Lusitania and Campania came 
Hamburg-American Lin¢ 
the Deutschland and the even larger and more 
powerful Kaiser Wilhelm and Cecili of the 
Nort! German Lloyd and with the advent of each 
giant vessel, man’s growing mastery of the ocean was 
own in ¢ r-increasing speed, and a closer approxi 
mation in times of departure and arrival to the regu 
larity of transportation on land 

It was reserved for the steam turbine to supply 
ihe last mechanical device which was to give to man 


in his age-long struggle with the elements a weapon 





of complete victor for in the combination of size 
and strength and power afforded by the latest turbine 
liners there has been developed a ship which has 
demon ad its ability to drive at full speed and 
all, day ions e heaviest seas that the stormy 
North Atlantic « d pile acros er patl rl rite 
wil ne ) fi a notable da e two I 
Ag when the Lusitania in veather vhicl Val | 
from a gal a full hurricane averaged for the 
wenty-four hours a speed of between twenty-six and 
twenty-seven land miles an hour During the tumult 
of that tremendou trugele ten-ton anchors were 
shifted t ji t! and steel derrick booms were 
wunhe a irt » and twisted a if tt yere no 
stouter thar I s tin whistk Yet the shi amed 
into | | ally ntact, and ith not a rivet 
started in the fat rhnu 

Ordinarily a insatlantic liner will drive her way 
against vest ile after voyage vith no 
more serious hurt than the bending of a stanchion or 
th breakin f a pane of glass in the pilot house 
But, on I ong while, there may come a com 
binattor if sea vhich are so related to the length of 
the shly ha e may be riding down one wave 
with | ! ed deep, and her forecastle deck 
awash t " her tem drives into a roller 
steen of ' " f vast height Then it is that the 
stru ‘ meet it moment of preme 
trial nd not e' the officers, 75 feet above water 
are ife f " ful impact of a solid Atlantis 
sea, 

On the M la t iestion, because of the 
tempesiuc veat indows in the pilot 
hou had he vel rm windows, built 
of solid wood, with a small |! flass port light in 
the center, had been raised ! stern of the ves 


lifting high on a receding sea, and the fore- 
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cas ‘ hy i " 1 it ie moment that a 
igantic proportion oomed at t bow 

uct that the id water ‘ entirel 

over tl i and ‘ ass ul n its 
ool, l t ~ ‘ Tee i oO! 
mal ‘ ne is t ia i ome 
feet igh measu l i ‘ rough rhe ca 
eaking, and efore the mass ol vater must 

have had considerable f rd momentum The ship 
f is running at haif speed, and met the sea ata 
peed of from twe thirteen knots When the 
nass struck the breastworks and pilot house, every 
né f the stout wooden storm windows was burst 
n, the woodwork being ripped clean to the sashes, 


and the stout steel framing between the windows was 
forced several inches into the pilot house The sea 
vept onward, driving a piece of the woodwork bodily 
hrough a hardwood casing containing a portion of 
the fire-fighting apparatus The quartermaster was 
borne back against the bulkhead behind, carrying in 


his hands the wheel which was torn from its standard. 
tor 


The mass of ater then swept into the officer vard 

rooms, filling them breast high with 

ite! d thi be it remembered, at an elevation 
of 75 feet above the normal sea level 

Now, since the ship is some 80 feet broad at this 


point, and the distance from the pilot house to the 
stem must be at least 150 feet, and since, in order to 
roll over the pilot house, the waves must have been 
yme 35 feet in height, at least 1,000 tons of water 
must have swept over the forecastle deck—as anyone 
vith a pencil*and pad may easily figure out for him- 
self It cannot be possible that the wave fell with 
much vertical impact, or the decks would have crum- 


egg-shell but the momentum was 


pled up lik an 





sufficient to crush the forecastle deck and the three 
decks below a few inches down into the body of the 
ship, leaving them with a permanent set Dramatic 
evidence of the enormous stresses to which the ship 
vas subjected is afforded by the stanchions and solid 
steel bulkheads below the deck, which, i 


buckled out of the vertical as they yielded beneath 


yme places, 


1e load above Had the Lusitania” not been built 


ing 





as this, 


the results might easily have been very serious indeed: 


and we are inclined to agree with her captain in his 
! f that many smaller and less stoutly built ships, 

disappeared utter] at sea, may have 
been ser to bott the « ing in of their 
decks under so-called tidal aves” of these di 
mensions 


INDUSTRIAL FELLOWSHIPS IN UNIVERSITY WORK. 


HE University of Kansas has inaugurated a 


system of Indusirial Fellowships, which is 
based upon a broadly similar practice that 


has already been followed to some « ent in 


Europe Some three years ago Prof. Duncan of the 
Department of Industrial Chemistry directed the at- 
tention of manufacturers to the necessity for greater 


be 





technical efficiency, and suggested that this m 
promoted if the manufacturing interests in the field 
of industrial chemistry co-operated with the universi- 
ties by establishing fellowships for research in cer 
tain specified directions. . At the present time eleven 
fellowships have been established cf which eight are 
now in operation. A full discussion of the scheme will 
be found ir 
the general scope of the movement may be gathered 


the current issue of the SuprLemeNtT; but 


from a consideration of the following fellowships 
which ere among those which have been already estab- 
ished 

A Fellowship for an investigation into the chemistry 
of laundering, with a view to saving laundered fabrics; 
$500 a year with 10 per cent of the profits 

An investigation into the Chemistry of Baking, estab- 
lished by the National Master Bakers’ 
with the object not only of improving the chemistry 


Association, 
of bread but of providing for the association of a 
trained expert on whom they could thereafter rely; 
$500 a year together with a sum to be settled by arbi- 
tration 

An investigation into the relation between the optical 
properties of glass and its chemical constitution; $1,500 
a year and 10 per cent of the profits 

The discovery of new utilities for ozone; $2,000 a 
year and 10 per cent of the profits. 

The general form of the agreement calls for an in- 
vestigation to which the holder of the fellowship gives 
his whole time and attention, with the exception of 
three hours a week, which he devotes to work of in- 
struction in the Chemical Department of the University. 
The Fellow, who is appointed by the chancellor and 
other officers of the university, must have a reputation 
in research; must be a member of the university; must 
work under the direction and advice of the Professor 
of Industrial Chemistry; and must forward through 
him to the industrial company, the dcnors of the fel- 
jowship, periodical reports of the progress of his work 
All discoveries made by the fellow during the tenure 
of the fellowship become the property of the industrial 
company, subject to the payment to the fellow of 10 
per cent of the met profits. In the event of any dis- 
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agreement between the donors and the holder, the 
of the university, or his appointee, is mu- 
illy accepted as arbiter 
rhe advantages accruing from these fellowships, ac 
cording to Prof. Duncan, are that the university gains 
increased opportunities for promoting research; that 
it obtains three hours a week of gratuitous and skilled 
instruction that the manufacturer obtains the ad- 
vantages of vastly increased laboratory facilities and 
ull library facilities (for lack ef which factory re- 
search has been most seriously hampered in the past) 
that ie nanufacturer has consultative advantages 
since the fellow appointed is at liberty to question 
specialists in the different fields of chemistry; that the 
manufacturer is freed from supervision of the work of 
research; and that on the termination of the fellowship 
he obtains, if he so desires, the services of a man edu- 
cated to this particular need. As regards the fellow, he 


co-operates in the advantages above ascribed to the 


manufacturer; he obtains an inside knowledge of fae- 
tory processe and he is freed from the petty inter- 
ferences and jealousies of shop employees and the “pot 
hop” judgments of factory officials. Moreover, if he 
makes good, he obtains a position for which his train- 
ng during the fellowship renders him peculiarly qual- 
ified 


Finally, since at the end of the three years’ term, 


i 


all work done under any fellowship must be published 
free to the public, the latter becomes one of the most 
important beneficiaries of the new system. The inver- 
tion of this last clause was at first resisted by some 
cf the manufacturers; but in the end the donor, when 
ii was pointed out to him that a really progressive 
manufacturer would find that three years would give 
him a sufficient start of competitors, withdrew his 
objections 

7 —-- oO +a —- 

THE MOON AND RADIO-ACTIVITY. 

HE probable influence of the moon’s move- 
ment upon the radio-activity of the air is 
brought out by M. Paul 
presented to the Académie des Sciences. 


Jesson In a paper 


We find that different authors show great variations 
n the radio-activity of the air, and M Besson 
comes from the 


concludes that this radio-activity 


ground, as Elster and Geitel also suppose. He mad 


experiments in the summer of 1908 and 1909 and 


showed that the variation in the activity of mineral 


iter varied with the atmospheric pressure, being 
ghest when the pressure lowered. Other authors ob- 
erved the same fact When the barometer descends 
t ana n from the soil increases, and the con 
ra But | noticed other variations which wer 


unaccounted for, and thought that they might come: 
from the tidal movement of the earth’s crust, which 
vas shown in a striking way by M. Charles Lallemand 
When the moon passes 


f Longitudes 


of the Bureau ¢ 
the meridian it causes a tidal wave in the earth's 
crust, and the emanation from the soil is maximum 
at this moment, and vice versa, at least as may be 
supposed. The author’s observations lead to the fol 
lowing conclusions As regards atmospheric pressure 
alone, for a one-hour test which is constant with rela- 
tion to the moon’s passage at the meridian and thus 
excluding the moon’s influence, the radio-activity in- 
creases when the atmospheric pressure decreases, as 
ebove noted. As to the influence of the moon, we find 
that at a constant barometric pressure, the activity is 
maximum for the passage of the moon at the meridian 
and minimum for the passage at the other sid« The 
author hopes to make a more complete series of ob 
servations in order to establish his hypothesis. If the 
law of variation of the emanation coming from the 
earth could be established, we would ascertain the 
principal cause of the variation of the air’s radio-activ 
ity Should it be found that the moon’s movement 
caused changes in the radio-activity of the air, we 
would have the proof that the moon has an influence 
en the changes of weather, according to the popular 
belief, this being caused by multiplying or lessening 
the centers of condensation of water vapor, outside of 
air pressure effects and others. 
- —_>-+2 + - — 

Mr. T. H. Svedberg has succeeded in obtaining by 
ultra-violet radiations, colloidal solutions of various 
metals in different liquids. The metal to be pulver- 
ized should be perfectly freed of any surface oxides 
After being covered with the solution in a flat bowl, 
ii is exposed from above to the radiations of a quartz 
glass mercury lamp. After a few minutes the liquid, 
when observed in the ultra-microscope, shows the 
Different 
metals and solutions show a rather different behavior. 
Thus silver, copper, tin and lead -were found to be 
quite readily pulverized colloidal solutions, whereas 


characteristic aspect of a colloidal solution. 


platinum, aluminium, and cadmium show only a very 
slight, if any, pulverization. The experimenter car- 
ried out investigations with lead and silver not only 
in water, but in a number of other solutions, and 
showed that the magnitude and number of particles 
may be very different, according to the conditions of 
the case, pulverization being dependent on the nature 
of the solvent. 
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ENGINEERING. 

We note that the Indiana State Railway Commis- 
sion has recently issued an order requiring that all 
locomotives except those that are engaged in switching 
be equipped with headlights of not less than 1,500 
candle-power. 

A train consisting of 120 coal cars, each carrying 55 
tons of coal, was recently hauled a distance of 125 
miles over the Virginian Railway in 8 hours, 11 min- 
utes. The locomotive, which is of the Mallet type, 
weighed, with the tender 481,000 pounds, and the total 
weight of the train was therefore over 9;100 tons. 


In view of the continual improvement which is tak- 
ing place in the marine turbine the outlook for the 
early installation of the marine gas engine in ships 
of large power is not very promising. Perhaps the 
future of the latter lies in the direction of small high- 
speed engines generating current to be used on slow- 
speed electric motors direct connected to the propeller 
shafts 

In the recent placing of a memorial window in West- 
minster Abbey to Sir Benjamin Baker, a fitting tribute 
was paid to a great engineer, and a precedent was es- 
tablished which in this age of technical achievements 
must meet with universal approval. The tablet reads: 
“In Memory of Sir Benjamin Baker, Civil Engineer, 
Forth Bridge, Assouan Dam, B. 1840, D. 1907.” It is 
probable that the series of windows, of which this 
forms one, will be reserved for commemoration of 
other famous engineers. 

The warship has already surpassed the ocean liner 
in speed and she is rapidly overtaking her in size. 
The new British armored cruiser “Lion” will be about 
as long as the “Oceanic” and of the same beam as the 
“Mauretania.” At full speed, propelled by 70,000- 
horse-power turbines, she will make from 29 to 30 
knots. With her eight 12-inch guns carried high above 
the water line, her four smokestacks and two tripod 
masts, this great ship will certainly present a most 


fermidable appearance. 


The really extraordinary increase in the power of 
reciprocating engines due to utilizing the exhaust in 
a low-pressure turbine will be understood when it is 
borne in mind that in expanding steam from say 150 


pounds to a 28-inch vacuum, over 90 per cent of the 
ex and over 40 per cent of the reduction in 

n f elow atmospheric pressure, or say, 
rom about o1 ind gage to about one pound abso- 


lute It took the low-pressure steam turbine to recover 


lost in the exhaust. 


We understand that the British government is favor- 
able to the construction of a ship canal across Scot- 
land from the Firth of Forth by way of Stirling, Loch 
Loman, and Loch Long, to the Firth of Clyde. The plan 
proposed calls for 35 miles of lake navigation. It is 
estimated that the work can be completed in nine 
years at an expenditure of about $100,000,000. If the 
canal be built to conform to naval requirements of a 
minimum depth of 36 feet and bottom width of 148 
feet, with locks to match, the government will be pre- 
pared to co-operate with private enterprise. 


The improvement in roadbed, rolling stock and pro- 
tective signaling on American railroads is shown by 
the Bureau of Railway News of Chicago, whose re- 
turns show that 340 roads operating over 153,000 miles 
of railway have not killed a passenger during a period 
of one year. It is true that toward the close of 1909 
there was one of those curious epidemics of accidents 
which cast a shadow over this record; but the immun- 
ity mentioned above shows how vastly we have ad- 
vanced over conditions of ten or fifteen years ago. 


A contract has been let for the removal of the fallen 
portion of the Quebec Bridge which now lies in a 
tangled mass upon the south shore of the river. Ac- 
cording to press reports the steel is to be severed for 
removal by means cf a mechanical cutter; but we do 
not place much credence in the statement, for the rea- 
son that the obviously ideal method would be to use 
the oxy-hydrogen or oxy-acetylene flame, whose ap- 
paratus is so portable as to render it ideal for setting 
up in the many difficult positions which would be neces- 
sary. 

Comparative tests of consolidation and Mallet loco- 
motives over mountain grades on the Southern Pacific 
Railway, under similar conditions of service, have 
shown all round economies in favor of the Mallet com- 
pound over the simple high-pressure locomotive of the 
standard type. The Mallet locomotive evaporated 7.81 
per cent more water per pound of fuel, showed 14.04 
per cent more ton miles per gallon of water used in 
the main cylinders, and 22.50 per cent more ton miles 
per pound of oil burned, and because of its greater 
size and power hauled 119.54 per cént more tonnage. 
The economy is due to the re-heating of the steam, the 
heating of the feed water, and compounding. The re- 
heater and feed water heater reduced the smokestack 
temperature of the gases from 738.5 degrees in the 
Simple engine to 451.3 degrees in the Mallet type. 
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ELECTRICITY. 

Among the most important advantages of the 
“Pay-as-you-enter” car is the fact that these 
cars are safer to passengers getting on and off and 
fewer accidents occur from persons stealing rides. 
Statistics have been compiled for the Chicago rail- 
roads which show that since “Pay-as-you-enter” cars 
were installed the number of accidents has been re- 
duced 31.9 per cent. 

A recent report of the American Telephone and 
Telegraph Company shows that at the end of 1909 the 
Bell companies owned 3,500,000 telephones, while 
1,500,000 were owned by companies under contract 
agreements with the associated Bell companies. This 
is an increase of 600,000 telephones during the year. 
The system comprises 10,250,000 miles of wire, 400,000 
miles of which were added last year. Half of the total 
mileage is underground. 

A test of Thomas A. Edison’s storage battery car 
was recently made at West Orange, N. J. The car is 
26 feet long and weighs 5 tons. It was fitted with 
two 714-horse-power motors, and the operating cost 
is estimated at one cent a mile. During the test the 
car was operated at a speed of twenty miles per hour. 
The motors are operated at 110 volts, and it is claimed 
that a run of 150 miles can be made without recharg- 
ing the batteries. 


It has been reported that the Illinois Tunnel 
Company of Chicago is about to establish a system 
comprising 20,000 telephones, which will be operated 
in competition with the present telephone system of 
the city. The new system will inake connections with 
long-distance independent lines. The Tunnel Com- 
pany put in a system of automatic telephones ten 
years ago, but these are to be discarded and replaced 
with new and up-to-date apparatus. 


Metal filament lamps are now being used on ships 
and railroad cars. Such uses were considered impossible 
a few years ago, owing to the frailty of the long fila- 
ment required in these lamps, and it was supposed 
at the time that they could never be used anywhere 
but on a fixed support and hanging downward. Now 
the filaments are so much stronger that in a recent 
railroad wreck the metal filament lamps in a car that 
was completely overturned were found to be in per- 
fect condition and fit for further use in the regular 


service. 


At a recent meeting of the New York Electrical 
Society one of the speakers, lecturing on the subject 
of domestic electricity, referred to a certain house 
that had been designed to be heated and lightec by 
electricity alone. The house contains no chimueys, 
stoves or coal storage room, and the saving in these 
requirements of the usual coal-heating system was 
sufficient to pay for the entire electrical installation. 
In regions where the cost of coal is high and water 
power is plentiful electric heating and lighting is no 
doubt more economical than coal heating. 


One of our large electric illuminating companies 
has found a new field for the consumption of electricity, 
namely, the Chinese laundry. A Chinaman was induced 
to equip his shop with an electric washing machine 
and electric irons, and the photograph of this enter- 
prising Oriental with his electrically equipped shop is 
being sent around among Chinese laundrymen, to- 
gether with a letter written in Chinese calling atten- 
tion to the advantages of modern methods in the 
laundry business. It will be interesting to watch the 
success of this experiment. 


A carefully tabulated record of the cost of electric 
wagons and horse rigs used by the Commonwealth 
Edison Company of Chicago has just been published 
It shows conclusively that the electrically operated 
wagon is cheaper than the horse drawn vehicle and 
when we add to this advantage the fact that it makes 
a better appearance, is handier, and can cover ground 
in less time, enough has been said to show that the 
electrically operated wagon is far superior to the 
horse drawn vehicle and will undoubtedly displace it. 
Attention should also be called to the fact that the cost 
of the horse drawn rig is increasing each year, par- 
ticularly because of the rise in the price of feed. 


A thunderstorm observatory has been established 
in Spain by Senor G. J. de Guillen Garcia, in which 
atmospheric discharges, both local and distant, are de- 
tected graphically and acoustically. A wireless tele- 
graph instrument is used for this purpose, because 
each lightning discharge is accompanied by electro- 
magnetic waves similar to those used in wireless 
telegraphy. If there is a storm anywhere within a 
radius of 500 miles the observer is notified of the 
fact by the recording instrument. As all barometric 
depressions that pass over Western Europe come from 
the Atlantic Ocean, the new observatory gives me 
teorologists due warning of the approaching disturb 
ance. By noting the intensity of the sounds pro- 
duced in the receiver and observing whether they 
grow more distinct or»less, it is possible to determine 
the approximate course of the storm, 
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SCIENCE, 

Lieut. Ernest H. Schackleton has announced that he 
will enter upon another Antarctic expedition. The date 
of the expedition has not as yet been decided. 

The Brooklyn Public Library has published a lit- 
tle pamphlet on “Aeronautics or Aerial Navigation, 
which comprises a list of books and references to 
periodicals in the Brooklyn Public Library on the sub- 
ject of aeronautics. The list is fairly complete, and 
may be regarded as an excellent bibliography of a 
most timely subject. 

A tyrannosaurus has been placed on exhibition in 
the Dinosaur Hall of the American Museum of Nat- 
ural History. This dinosaur measures 46 feet in length. 
The jaws of the massive skull are four feet long and 
are armed with sharply-pointed teeth. Tyrannosaurus 
was probably the largest carnivorous animal that ever 
roamed the earth. 

The Scott expedition in search of the South Pole 
is now assured. The British government has pron 
ised $100,000 toward the $200,000 which is the esti 
mated expense. A total of between $55,000 and $60, 
000 has been raised by public subscription. In atl 
likelihood the expedition will start in July. Capt. 
Scott commanded the British Arctic expedition of 
1900-1904. Shackleton was one of his lieutenants 

Many attempts have been made to use old news- 
papers and other printed sheets in the manufacture of 
white paper, but the removal of the printers’ Ink from 
the fiber has hitherto presented an insuperable diffi 
culty. In a process recently patented in Germany the 
paper pulp is treated with alkaline solutions of perox- 
ides of the métals of the alkalis and alkaline earths, 
which so alter the greasy part of the ink that it 
ceases to bind the lampblack end other pigmerts, 
which are then easily separated from the fiber by 
emulsifying the pulp with gelatinous silica. - 

An international agreement for the prohibition of 
the use of saccharine has been instigated by the 
French government. 
ceived from yermany, Austria-Hungary, 
Greece, Italy, the Netherlands, Portugal, Russia, and 
Switzerland, and a meeting of delegates from these 
countries was held in Paris, under the presidency of 
the French minister of foreign affairs. The commis- 


Favorable responses were re- 
Belgium 


sion closed its session on November 19th, with the 
adoption of a formal prohibition of the use of saccha 
rine in foods and beverages. The French government 
will transmit this prohibition to the governments of 
the other countries, for ratification. 


A recent German patent describes the preparation of 
a casting mass composed of slaked lime and water, 
with small quantities of alkali and a carbohydrate. 
100 parts of a stiff paste of well-slaked lime, coptain- 
ing approximately equal amounts of lime and water, 
are mixed with 1 or 2 parts of a carbohydrate froe 
from water, such as gum arabic, dextrin or sugar, and 
an equal quantity of a potash or soda salt which Is 
decomposed by lime. The mixture becomes as fiuid 
as if a large quantity of water had been added to the 
lime, but soon solidifies and retains the form of any 
mold into which it is poured. If about 2 parts of cel 
lulose, wood pulp or other fibrous material are added, 
goouU imitations of wood and ivory can be made. 

The investigation of the spectra of the planets, 
which was begun at Lowell Observatory in 1902, has 
been continued. The result of recent work is given 
by V. M. Slipher in a bulletin just issued. Slipher 
found a combination of dyes which renders the sensi 
tiveness of the commercial dry plate fairly uniform 
into the red as far as to wave length 7,000, bevond 
which point it drops rapidly, but is sufficient at A to 


record faintly that line in the prismatic solar spec 

trum With the aid of this plate, the spectra of Jupi 
r, Sa 

tographed witli a hi eu than 


any previous photographic or visual observations, and 
a number of lines and bands have been discovered 
The beet is one of the most valuable of cultivated 
plants. The red garden varieties furnish savory table 
vegetables, the large forage beets form an excellent 
food for cattle, and the sugar beet is one of the prin 
cipal sources of sugar and alcohol. The usefulness of 
this valuable root has now been increased by the pro- 
duction of an edible flour from sugar beets. The des 
iccation of sliced sugar beets (Zuckerschnitzel) is 
already practised in Germany on a very extensive 
scale, but the product is employed exclusively as fod- 
der for cattle. In Belgium, however, a meal is now 
made from dried beets which, according to a paper 
read before the recent chemical congress in Londen, 
is entirely free from the distinctive flavor of the beet 
and is suitable for use in making cakes, puddings, and 
it contains about 65 per cent of sugar, it 
substituted, with advantage, for sugar, 
in somewhat larger quantities. The processes of des 


pastry. As 
can often be 
iccation and grinding not only cost less than the ex 
traction of sugar, but preserve all the sugar of tke 
beet, part of which is rejected in the form of molasses, 
in the process of sugar making. 
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A NEW ERA OF THE AMERICAN LOCOMOTIVE 


rWO REMARKABLE ENGINES 





It is not stretching the point too far to say that the This has been done in both engines by utilizing the the high-pressure to the low-pressure cylinders, the 
desien « ti ! i illustrated, one great length of boiler space afforded by the articulated heat so taken up by the steam serving in each case to 
for pa nee nd the other for freight service, marks system of construction As will be seen from our raise the heat energy of the latter. Finally the gases 
u n American steam sectional view, the boiler proper terminates above the pass through a large nest of tubes, around which the 

mie i irticularly true of the passen high-pressure cylinders. The shell, however, is ex- feed water is caused to circulate and is raised to the 
° 
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Weight of engine aud tender, %5' 








Tractive force, 8, tons, Heating surface, 4,7 square feet. Steam pressure, 20 pounds. Superheating and reheating surface, 1,12) square 




























































































































feet. Cylinders: Two high-pressure, 24 inches by 28 inches ;: two low-pressure, 38 inches by 2 inches. Driving wheels, 73 inches. 
The most powerful passenger locomotive in existence.—A new type 

ger locomotive, with whi b he introduction of the tended forward to the low-pressure cylinders, and boiling point, as it travels from the tank on the tender 
Mailet articulated piston, it has become possible to within it are placed two nests of fire tubes, through to the boiler 
haul heavy fast passenger trains which, with the pres both of which the hot gases pass on their way to the The advantages of this system are that not only is 
ent type of locomotive, it is necessary to run in two smokestack. The first of these is divided by a dia- a much larger percentage of the heat energy of the 
ection Moreover, so powerful is this engine that it phragm into a super-heater and a re-heater; the sec- fuel turned into useful work, but the super-heating 
ean haul over the heavy grades of the mountain divi ond forms the feed water heater. and re-heating enable the well-known economies of 
sions transcontinental train which at present call Now, in the ordinary locomotive the gases, still very compounding to be realized to the fullest extent. As 
for the assistance of an extra locomotive hot, after emerging from the front end of the fire a consequence the coal consumption per ton-mile has 

The Mallet articulated freight locomotive 1s already tube, pass out through the smokestack and waste an been reduced by approximately fifty per cent, ten per 
familiar; but the cent of which 
claim to distin FEED WATE NEATER FE-WEATER = SUPEA-NEATER? ‘ is estimated to 
tien of tt u alee , P= be due to super- 
mam! | TW . ee ee | i a: : heating and re- 
rec } a \ heating, fifteen 
for = —————=S = : 3 per cent to feed 
Ra = E : : 3 ‘a water heating, 
based n | > ————| | and twenty-five 
Sees. wa — eS dedrpetrlen at “om Paes 
150 tor und it jc mk. — 1 = -~+ol/ te b= pounding 1ese 
tracti force ba) [ Sue , iH a x a : al figures are at 
{ tons, both of ee = ; . 1 oY a an p= a = present merely 
whic figure ‘ fl be i L a 14 i . an estimate; but 
greatly exceed ot x =| == we see no rea- 
those for any 1 LOW PRESS. CYLINDER M/6H SRHESS. CYLINDER lees { son why, with 
previous freight pe gt proper firing 
locomotive. Both In this boiler part of the heat he furnace gases which is ordinarily lost through the smokestack, is utilized to superheat and reheat the steam on its way to the and intelligent 
lo mati SIRO Se es ae Se ee Se handling of the 


the Baldwin L« 
comotive Works for the Atchison 
road 


The mos 


gines, and the one which marks a distinctly new era 


locomotive 
means which |! 


motive from one of the 


ably economical power plant (if we may use the term) of their heat to the exhaust steam as it passes from 


«& 


important novelty, common to both en 


practice in this country, lies in the 
have been taken to transform the loco 


most wasteful 


throttle, these 

great economies 
should not be realized in actual service. The Santa 
Fe passenger locomotive embodies the first attempt to 
apply the articulated system to passenger service. The 
proportions are enormous, far exceeding any existing 
passenger locomotive either here or abroad. As far as 
cylinder and driving wheel arrangements are con- 
cerned, the engine is practically a combination of the 

(Continued on page 113.) 


The new boiler which saves 25 per cent of fuel 


enormous amount of useful heat into the atmosphere 
The Santa F* 
this heat to the boiler and engine 
diagram, it will be noticed that these heat recovery 


Santa Fe Rail 
locomotives return a large part of 
Referring to the 


devices first serve to raise the temperature of the 
steam as it passes from the steam dome to the high- 
Then the gases yield up still more 


into a reason pressure cylinder 

















Weight of engine and tender, 0 & 


feet. Cylinders: 1 high- 


rt 


». Tractive force, tons. Heating surface, 6,621 square feet, Steam pressure, 220 pounds. Superheating and reheating surface, 1,745 square 
ire, 26 inches by 34 inches ; two low-pressure, 38 inches by 34inches. This locomotive embodies superheating, reheating, feed-water heating, and compounding. 


The most powerful locomotive. Weight, 350 tons. 
A NEW ERA OF THE AMERICAN LOCOMOTIVE. 
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PUTT4 as 


[wice each day millions of tons of shipping in New 
York Harbor are lifted to a height of over four feet 


and dropped the saine distance by the tide. This 
same work is done in every port to a greater or less 
degree. Many a man has enviously considered this 


mous expenditure of power and racked his brains 
How- 


for a means of putting it to valuable service. 
work done by the tides is enormous only be- 
and herein lies the delusion 
has failed to discover until 
on evolving a 
the “Lusi- 
weighs 40,00) tons, repre- 


ver, the 


€ 


cause of its vast extent, 


which many an inventor 
he has devoted much thought and tine 
The work raisin; of 
tania,” for instance, which 


sents an expenditure of energy of only sixteen horse- 


tide motor done in 


Scientific American 


is utilized to operate a series of pistons pumping air 
into a compressed air tank. The compressed air tank 
and four pairs of cylinders are mounted on the main 
float. The connected at 
ends to the four floats and when these floats are 


piston rods are their outer 
rocked 
by the waves they serve to reciprocate the pistons and 
pump the air. This action takes place regardless of 
the direction in which the waves are traveling because 
the auxilliary floats extend in four directions. 

An entirely different method of utilizing the force of 
the waves is shown in Fig. 2. 
crib placed in the water and having one end open so 
that the waves will wash up over the floor of the crib 


as they do on an ocean beach. At the back of the crib 


This consists of a large 


IO! 


OLD NEPTUNE (| ava 


rock to and fro the pinion is rotated first in one dire« 
and then the 


pump air into a tank. 


tion other, and this motion serves to 


The air from the tank operates 
a pneumatic motor which in turn drives a dynamo and 


generates electricity. In order to permit the floats to 
swing about in any direction without danger of fouling 
the the 
swivel which is securely anchored. By 
tact 


electricity 


anchor lines one of floats is mounted on a 


means of com 


wheels engaging contact rings on the the 


swivel 


pair of cables 


generated is conveyed to a 
which extend to the shore. 


The construction shown in Fig. 4 depends for its 
operation on an entirely different principk It is well 
known that the wave disturbance of the ocean does 
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the tide acts 
slowly, taking six hours to raise the vessel to a 
four feet. 

However, there is another form of energy displayed 
by the 


power, this being due to the fact that 
very 


height of 


} ocean which is far more powerful than that of 
the tide, and here there appears to be more opportun- 
ity for capturing a portion of this power and devoting 
it to practical use. The weves of the ocean are not 
so deliberate as the tides and the chief difficulty with 
which the contend is that in time of 
storm they develop entirely too much energy and are 
apt to wreck his machine. 

In the accompanying engraving: we illustrate some 
recent constructions which have been devised for the 
power from the waves. That 
Fig. 1 consists of a large square float on 

hich the principal mechanism is mounted. Hinged 

this float are four auxillary floats and the rocking 
motion between the auxiliaries and the main float that 


inventor must 


purpose of obtaining 


hown in 


Four novel methods of utilizing the power of the waves, 


PUTTING OLD NEPTUNE TO WORK. 


are a pair of curved deflecting walls, before which is 
placed a triangular casing provided with a series of 
swinging doors or When the 
the floor of the crib they close the vanes against the 
casing and divided by the prow of the casing are di- 
rected against the deflecting walls. The rear of the 
triangular casing is opened, permitting the water to 
flow through as the wave recedes and strike against 
the rear faces of the vanes opening them to the posi- 
tion shown in the illustration. The vanes are geared 
to a series of piston rods which operate the cylinders 
to fill a compressed-air chamber. The latter, by means 
of a pair of air motors, operates a dynamo and gen- 
erates electricity which may be conveyed to any de- 
sired spot and utilized. 

Fig. 3 shows a construction similar to Fig. 1, making 
use of the rocking of two floats. The floats are hinged 
to each other and one carries a rack adapted to engage 
a pinion mounted on the other float. As the floats 


vanes. waves wash up 


not extend to any great depth, and it is the relative 
motion of the surface water with respect to the water 
at a considerable depth that is made u of in thig 
case to generate power. A float is provided from the 
center of which projects a shaft fitted at its low nd 
with a set of radial fin When float is rocked by 
the waves the shaft tends to remain vertical owing to 
these fins. Mounted on the float are a series of cylin 
ders provided with tl usual pistons which are con 
nected to an extension of the vertical shaft just re 
ferred to, and while the pistons remain virtually fixed 
the cylinders are reciprocated upon them by the rock- 


ing of the float. The pistons serve to circulate oil 
through a rotary engine which in turn drives a dyna 
mo and thus generates electricity. When the wav 


motion becomes too violent an electrically-operated by 
circulate without 


an ex f eed 


pass permits a portion of the oil to 
passing through the motor and thus 


is prevented, 
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FOREIGN NAVAL PROGRESS IN 1909 


nusu peed submerged She is fitted with twin 
" ind ha i steaming radiu if 4,000 mile 
rhe v mched during the year are the bat 
leship “> ful of 20,250 ton vith the same arma 
nt irlier Dreadnoughts, but so arranged 
that the 1 broadside of the hole ten heavy guns 
and the red cruise Indefatigable 19,000 tons 
irrying tl ame battery as the Invincibles but 


either beam to be 





covered by tl vho eight ir guns A number 
of rall ruisers ind = de rover have also been 
launched 
Three new battleships have beet mmenced rhe 
are the H ile Colossus and Orion of tl 
sam displacement as the Neptune but with the 
f ! 1 irrets arranged axially The arm 
red ¢ru I Lio also laid down, will be of 26,000 
sand 28 to 29 knot and will carry ten 1 neh guns 
Gert has had a record year in naval constru 
tior the has completed her first two Dreadnoughts 
the i " and Westfalen of 18,500 ol and 
rmed with twel | nch and twelve 5.9-inch gur 
Rot xceeded knots on trial, although de 
g ; | } ‘ 1 cruiser Bluchet has 
ommissioned as flagship of the High Sea Fleet's 
erul dron Thi vessel cannot rank with the 
" ’ " hy} } he ne rtheless a powel! 
fal hit displacit 00 tor and steaming 24.5 
ki i | irmament consists of twelve 8.2 


neh gun and her main belt is 8 
Rheinland sister to 


trials, and the Po 
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} i iken tl water during 
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i I u vou ¢ bann ha 
‘ I UU na vill 
| " nt « prisir n inch 
( I be d, of %-ineh 
I ‘ G,” followi ird cl of 
I i l eT n 
"wo small cruisers, tl Kolberg” and “Mainz,” have 
pleted he ‘ rf S00 tons, carry four- 
inch gull and amet to 28 knots on 
I mpletion of dest continues a ta 
of naval rength in hich Germany leads the 
ld Her twely ve els of the 4O8 programme are 
n ata é vhen those of the British 
ogramme for the ul ar are only being launched 
I e bat hi ! been laid down, similar to 
he Helgoland b equipped with turbines They 
are the Ersatz Frithjof Ersatz Hildebrand,” and 
Ersatz Heimdall The armored cruiser ‘H,” of the 
1909 programme vas laid down in December, 1908, 
in advance of the orthodox dat Two more small 





cruiser twelve destroyers and some submarines have 


lso been laid down 
\ ! French battleships of the Dantor class 
ne ‘ iu ] They are of 18,400 tons and 
il irry four 12-inch and twelve 9.4-inch guns. Ad- 


mirai Boue de LaPeyrere, the new Minister of Marine 


as done much for the benefit of the naval service 


The next ships to be laid down, two of which will be 


started at once, will be of 23,400 tons and will carry 
-inch guns 


welve 12-inch and eighteen 5 


A start has been made in the re-creation of the Rus 


ian navy, and four battleships were laid down at the 


Baltic irds on June 16th last where they will be 
built under the supervision of the British firm of John 
Brown & ¢ Their names are Gangut “Petropav 
lovsk Sevastopol and Poltava and on a dis 
placement of 000 tons they will carry twelve 12-inch 
and sixteen 4 The designed speed is 23 knots. The 
two Black Sea battleships “Andrei Pervosvanni” and 
Imperator Pavel I" have been completed, as well as 
the small armored cruiser ‘“Pallada 7,900 tons. The 
former art 7,250-ton vessels, carrying four 12-inch 


twelve 8-inch and twenty 4.7-inch guns 
The progre of Japan is difficult to follow, owing 
o the contradictory reports that emanate from that 


country However, two battleships have been laid 
down ! Kawachi ind Settsu of 20,800 tons 
ed ith twelve 12-inch, ten 6-inch and twelve 4.7 

1 gui I Satsuma laid down in 1905, has 
been passed into servic Displacing 19,250 tons, she 
irl fou inc! vel -11 ina el 6-inch 
gun Much difficulty found in turning out ord 
nance fast enough to supply new ships, and the arm 


ored cruisers “Ibuki” and Kurama laid down in 
190 are still delayed by this cause [wo new cruis 
rs, the Huki"” and “B” have been laid down. On 
18,650 toms they will carry six 12-inch and fourteen 
6-inch guns, and steam 25 knots 

Among the lesser powers Italy has laid down four 
large ships rhe Dante Alighieri” and “Cavour 

ate Leonardo da Vinci”) will carry twelve 12-inch 
ind the Michael Angelo” and “Galileo-Galilei,” it is 


reported, eight 14-inch Austria has launched three 


battleships and proposes to build four 19,000-ton ves 
sels as soon as financial difficulties have been ovet 
come The first of the three Spanish ships, the “Es 
pana has been commenced, and will carry eight 12 


such a low displacement as 14,760 tons 


12-inch 


inch guns on 
The Brazilian 


has been completed; the “Sao Paolo” is nearly ready 


Geraes with twelve 


Minas 


for trials, and the “Rio de Janeiro” has recently been 


Argentine is going to have two 


Chile one \ 


laid down The 


battleships built, and Chinese naval 


commissic is touring Europe with the ultimate object 
of placing orde1 for three 15,000-ton ships; Turkey 
has sent Admiral Gamble back to England with in- 


structions as to the ordering of two battleships; and 


Greece has allctted five millicn dollars for the pur 


chase of an armored ship from an Italian firm. 
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HOW AN AMATEUR MAY FIND HALLEY’S COMET. 
BY REV RUEL W ROBERTS 

Chinking it a laudable ambition to be the first ama- 

teur to find Halley’s comet, I have been working with 

inch several weeks trying to lo- 

cate it I have not learned as yet that I am the first, 


succeeded in finding 


my ly telescope fo! 


but being confident that I have 
it, I 


know how 


that other amateurs might like to 
Since the 


have thought 


it might be done easy method 


here described may also be employed by amateurs in 


other simple studies of the heavens, I have gone some- 


what into details Despite the fact that some astro- 


nomical journals have said that it would be some 


ime before the comet in question could be seen in a 


all telescope, I have the word of a prominent as- 


tronomer that it can now be seen in even a 3-inch 


provided, of course, one knows where to direct his 


tele scope 


So the fir problem is to ascertain the position of 
have 


must 


amateurs who 


Hence we 


There are very few 


with 


the comet 


mounted circles 


telescopes 
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JOp plan that will enable us to find it with 


out ich aids Of course it would be an easy task to 


ate it if one had all the equipment of an observa 

! merely by setting the telescope in the proper 
right ascension and declination 

Now if we will turn to the recent files of the Scien 


rivic AMERICAN, we may find the right ascension and 


declination given for every other day during January 


and February The data for the intermediate days 


can be easily deduced by taking half the difference of 


any two alternate days and adding it to the reading 


of the previous day Next we need a good star atlas 


Upton’s is the one recommended in Young’s Astronomy 


and is the best for the average student Such a star 


atlas should be one of the first books owned by an 


amateul Almost any good library can furnish you 


with such an atlas if one is not already at hand. Then 


with the ephemeris before you follow the course of 


tracing the right as- 


Note the day 


the comet from day to day by 


cension and declination on the map. 
readings first come near to som¢ 
11 This will be the time to put the method to trial 


In order to 


when th prominent 


know exactly how near the comet will be 
consult the 
to find the R. A. and Dec 


atlases will 


to the star Nautical Almanac or any other 
of the 


data for 


accessible star 


source 


Upton or other star give the 
some of the stars 

By this process I found that on the evening of No- 
vember 20th the comet was to be near Aldebaran in 
faurus, so I began in good season to make my trial 
rhe evening before I made four carefully constructed 
field of 


this meant about 40 


charts o visible in my view I 


the stars 


used my 45-power eyepiece, and 


minutes or 42 minutes of arc, in the field Upton on 
page 14 gives the R. A. of Aldebaran as 4 hr. 30 min., 
and the Dec. as + 16 degrees 19 min. The R. A. of 


the comet on this day was 4 hrs. 30 min., 
15 degrees 56 min. The R. A. is the 
south of Aldebaran 


and the Dec 
same, and the 


Dec. places it 23 min This would 


bring it within the field of view of the telescope. One 


can estimate quite accurately the number of minutes 


of are within the field of view of the telescope by 
sighting it upon some object whose size is known The 
moon is suitable for the smaller powers It is 32 
EE 
alt oe. a 
4 \ 4 \ 
J \ Jf 
f \ 
. \ . 
| 
* | | 
° B i * 


~ . 
6 P. M. central standard 11 P. M. central standard 
time. Jan. 14th, 1910. time. Jan. 14th, 1910. 

A is small d e star; B is a star of the 8th magnitude; C is a ver 

f dots is Halley’x comet 


min. of are in diameter. Epsilon Lyraew may be used 


for the higher powers rhe two principal stars of this 
a quadruple star) are 3 min 
field of 


axis of the 


double (in reality 


apart 


My 200-power vision of about 6 


Now if the 
Polaris, it 


pre sents a 


min polar telescope 


is pointed 


o! 7 


exactly to would be necessary 
culy to make one map of the desired area and esti- 


mate the 23 min. distance to the south I had my 


telescope, on this particular evening, directed from a 


second-story window and was not sure of my exact 


polar location, so I drew the four maps, hoping to be 


more certain of including the comet within the list 
In making such observations and trying for a definite 
location north or south, east or west, one must bear in 
mind the fact that an astronomical telescope inverts 
the object A 


be observed 


with the moon, which can 
naked 
Now 
four maps on the evening of the 29th, I 


little study 


aiso with the eye, will help to 


straighten out this matter after making these 
planned to 
carefully the next evening to see if I had any 
viewed the night before But the 


evening of the 29th was dimly illuminated by the com- 


observ«e 
object in view not 
ing rising of the moon, while the second evening was 


much darker, and I found many new stars in view 
While I had 
addition 
more desirable as it would have enabled a more care- 


ful scrutiny) I decided to lock for it the next evening 


thus planned to 
(and this 


locate the comet by a 


process of would have been the 


by a process of elimination. So on the evening of the 


30th I carefully made four new maps of the same 


those shown in the engraving and made 


areas like 


about two weeks ago Something like sixty or sev 


enty stars appear in the cuts After several evenings 


one star on the maps failed to appear again. I indi 


cated this position by a small circle. So I concluded 
that this was the comet. I have since verified it by a 


sketch furnished me by a prominent astronomer. As 


it appeared in my telescope it had no such comet cha! 
acteristics as a tail to enable one to readily recognize 
(Continued on page 113.) 





JANUARY 29, I9Q10. 


THE LAKE WASHINGTON CANAL. 

A public work of much importance, though not 
widely known, is the proposed canal connecting the 
tidal of Puget Sound with the fresh water 
lakes, Union and Washington, lying in or adjacent to 
The project is a very old 


waters 


the city of Seattle, Wash. 
one, though it has yet progressed no further than the 
acquirement of right-of-way, the formal adoption of a 
project by the War Department and its submission to 
Congress, and certain local measures now in progress 
for the raising of funds to aid the government in the 
work. 

The canal is to be a joint 
of which the government and the local community will 
ultimately contribute about The local 
community has already acquired and delivered to the 
United States the right-of-way, costing about $250,000. 
the channel at a cost of about $1,000,- 


enterprise, to the cost 


shares. 


equal 


It will excavate 
000. The railroads, street car companies and city will 
have to construct bridges and other crossings at their 
so that the entire local outlay will prob- 
The government will 


and a 


own expense 
ably foot up about $2,500,000. 
build the lock and controlling 


It will also build the entrance works and take 


works power 


plant 
care of certain other features of the project and will 
maintain and operate free of toll the completed work. 
will be about $2,500,000. 

Following are some of the benefits of 
which justify its construction and which also justify 
burden between the government and 


The cost to the government 


this work 


a division of the 
the local community. 

It will be of great value to the navy by giving an 
fresh water waiting basin for vessels laid 
up in ordinary time of Puget Sound will al- 
ways be an important naval rendezvous, and the Navy 
Yard is only 18 miles from the canal entrance. 

It will give a much-needed expansion to the harbor 
The practically available 
Bay does not miles, and a 
railroads. 
ten times 


admirable 
peace. 


facilities of Elliot say. 


frontage on the exceed 5 
large this is in the hands of the 
The opening of the lakes will fully 
greater frontage than at present, and much of it better 
public convenience. It will make acces- 
extensive sites suitable for manufacturing estab- 
The areas at present available, where both 


part of 
give 


situated for 
sible 
lishments. 
rail and shipping facilities can be had, are extremely 
limited. 


The completion of the canal wiil give much-needed 


anchorage grounds for shipping Many vessels are 
laid up during the winter, and owing to the excessive 
depth of water in Puget Sound, suitable anchorages 
are very scarce Not only will the lakes afford better 


anchorage grounds, but they are free from the destruc- 
tive effects of marine life which is very active in the 
The hulls of vessels will suffer 
water. Likewise 
cannot be de- 


waters of the sound. 
much less deterioration than in salt 


subaqueous timber construction, which 


pended upon for more than a year in the sound, un- 


less the timber is “treated,” is practically imperish- 


able in fresh water. The shallower depths also will 
be much less expensive for wharf construction and 
maintenance. 

The lakes are, of course, entirely free from tidal 
fluctuation, which on the sound has a mean range of 
10 feet and an extreme range of 18 feet. The fixed 
level will be a great gain in all shipping operations. 

The foregoing advantages are of a general charac- 
ter, but there are others of a purely local character 


that are very important. 


The cost « Seattle 


f drayage in is large because of 


the extremely uneven topography of the city and the 
good grades leading up from the present 
The canal will flank the hills, distribute 
cost of 
This 


years equal the local contribu- 


absence of 
water front 
freight throughout the city and reduce the 
drayage 
saving will in a few 
tion to the cost of the canal 

The lowering of Lake Washington to the 
Lake will drain all swamp areas around the 
shores of the lake, relieve the valley of Black and 
Duwamish rivers of the floods of Cedar River by turn- 
ing the latter stream directly into the lake, and will 
make the run-off from the Lake Washington 
and Cedar River watersheds (580 square miles) avail- 
Drainage, flood protec- 


it is estimated, by 25 to 50 cents a ton. 


level of 


Union 


whole 


able for power at the lock site. 
tion, and accessibility to shipping will greatly enhance 
land values around the lakes. Lake Union will be 
come virtually a great dock in the very heart of the 
city. 

The removal of the natural barrier between the two 
lakes and the establishment of a connection with the 
sound will greatly enlarge the field of pleasure boat- 
part in the life of 
that the pro- 


plays a large 
Some fear is felt 


ing which already 
the local community. 
changes will detract from the natural beauty 
of Lake Washington, but a careful 
question that the effect will be 
after a period of two or three years, and 


in improvement, so far as there will be any noticeable 


posed 
analysis of the 
imperceptible 
will 


shows 
result 


change. 
The 
There 


wide 


small 


canal is 300 feet 
with a large and 


right-of-way for the 


will be a single lock 


Scientific American 
chamber. The large lock or chamber will be about 
800 feet long by 80 feet wide and 36 feet deep and will 
take any vessel likely to visit Puget Sound for many 
years to come. The little lock will be 150 feet long 
by 30 feet wide and 16 feet deep, and will be used by 
of all descriptions, the number of which 
Probably 90 per 


small craft 
is very large and rapidly increasing. 
ye through this lock. 
foun 


cent of transfers of vessels will 

The entire structure will rest on an excellent 
dation of very hard, tenacious blue clay of great depth. 
It will be built of reinforced concrete and steel and 
will embody the modern lock 
struction. The controlling works at the lock will con- 
sist of a power house by which the entire flow through 
the canal will be turned to use. The great reservoir 
formed by the lake gives complete control of the run- 


best features of con- 


off and distributes the flow quite evenly throughout 
the year. The revenue from this power will return 
about 14 per cent on the cost of the plant and will 


pearly pay for the future operation and maintenance 
of the canal. The problem of maintenance will be 
greatly simplified by the entire absence of sediment 
in the water and consequently of deposits in the canal 
and the necessity for dredging. The physical problems 
involved in the building of the canal are of the sim- 
plest character. 

This canal has been the dream of Seattle ever since 
it began its existence, but the rapid growth of the city 
and the great variety of interests affected create oppo- 
sition here and there which has succeeded in delay- 
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This great salt water lake will form an excellent 
harbor for laying up naval vessels and will 
increase harbor frontage of Seattle. 


THE LAKE WASHINGTON CANAL, 


ing the work much longer than should have been the 
case. It is now expected that the project will be com- 
pleted next three or four years. 
a oe — — 


Boy’s Endorsement, 


within the 


The 
Standing fifth among books most in demand during 
the week ending January 18, 1910, as reported by the 


Circulation Department of the New York Public Li- 
braries, is “The Scientific American Boy,” by A. Rus 
sell Bond This endorsement from the boy then 
selves counts for more than the man 

views that this book has received 30 ire nm 
fluenced by the criticis that appear in maga 

nor to a great extent by advertisements The fact 


that they frequently call for a book at the library is 
evidence that they thoroughly that par- 
ticular work “The Scientific Boy” takes 
up the story of a group of boys who built tree huts, 


appreciate 
American 


log cabins, caves, bridges, water wheels, tents, tramp- 
A sequel to this book 
“The Scientific American 
continues the tells 


has just been 


Boy at 


ing outfits, etc 
published, entitled 
School,” which 
make a 
gliding 
devices for outdoor recreation. 

. — + Ome - 


story and how to 
including 


and 


dams, boats, 


many new 


variety of things, 


machines, sun dials, canoes, 


The Current Supplement, 

Some Curtis turbine driven units of 14,000 kilo- 
watts capacity are in course of construction at 
Schenectady What 14,000 kilowatts means is shown 
in the Current Supplement by illustrating the amount 


of condensed water required, coal consumed, etc The 
subject of marine propulsion by electric motors is 
presented Lucien Fournier describes an automatic 


letters A method is de 
handling, transporting and evaporating 


balloo: Mr 


machine for registering 
scribed for th 


of liquid drogen for the inflation of 
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Albert Moyer, the well-known authority on conerete, 
presents a paper on the possibilities of the uses of 
The treatment of 


mineral oils mixed with concrete 


disease by injecting into the blood the serum, or wa 


tery part, of the blood of an animal that has been 
nade immune to that disease is popularly discussed 
by Dr. Fritz Meyer. Dr. V. Grafe contributes an excei- 


ient article on the miniature art of Nature and 
Science. Suggestions are made for observing Halley's 
comet Dr. H. A. Gins writes on the optical method 
of studying immunity to bacterial diseass Many of 
doubt wondered how an ex- 
prove that he Pole, in 
The method 


cur readers have no 


plorer can really reached the 
view of the recent Copenhagen decision. 
of examining an explorer’s and 
not he reached the Pole is excellently pre- 
Hammon Smith 


notes ascertaining 
whether or 


sented by Professor J. 





Correspondenee. 


WHY BAND SAWS BREAK 
To the Editor of the Scientiric AMERICAN 
Mr. H. Miner of Lumberton, Miss., has inserted an 


AMbEKI- 
of 


article in your valuable paper, the Screnrivi 
November 13th, 1909, concerning the 
breaking of springs. He also relates the breaking of 


causes 


CAN of 


which is a important point to over- 
is a well-known fact 


a saw after running a few 


bandsaws, very 


come, as it to al! who use band 


saws that hours becomes 
longer in the back edge on account of the back pres- 
sure from the saw guide, which gradually brings the 


tension more and more toward the teeth or sawing 
edge. 

If any little cracks exist by 
will certainly 
If the manufacturers of bandsaws would study 
that the fault 


lies in the careless way of making the steel and pre- 


reason of improper fin 


ishing, they increase and the flaw will 
break. 


this matter they would soon find out 


paring it for a saw. 

Manufacturers who mak- 
ing bandsaws in smaller sizes, as from \% inch to %& 
inch, are looking for too great a profit and forget to 
making band 


have won reputations for 


make use of the same skill exerted in 
saws for exhibition. 
By an average approximate estimate a 
will not run long enough to 
filings before it is broken in so 
that it is impossible to make any more use of it 


«-inch band- 


saw wear for one-half 


dozen many places 


Chicago H. JOHANSEN. 
a 
A CURIOUS PHENOMENON. 
To the Editor of the Screntiric AMERICAN: 

While driving along the shore of Canandaigua Lake, 
in the State of New York, on Tuesday, January 4th, 
I observed a curious natural phenomenon 

The temperature of the air was six degrees above 
zero, a light the bright 
sun of the afternoon occasionally obscured by the 


northwest wind blowing and 


pres- 


ence of large and low-hanging cumulus cionds 


The surface of the lake was covered by vapor caused 
by the difference in temperature between the cold air 


and the comparatively warm water. This vapor, visi- 


ble in the form of a slowly rising, dense, white mist 
gathered in spots in masses rising higher than the sur 


rounding mist. As these masses of vapor reached a 


height of some twenty feet they appeared to take on 


a rotary motion and formed themselves into columns 
slowly rising until their apexes met the low-lying 
clouds, where they spread out in a funnel shape ex- 


actly as do water spouts. The columns varied from a 


foot to possibly ten feet in diametey some of them 


ascending in a straight line and others bent into fan 


tastic curves by the action of the wind reat 
number of tl et vhirls during a dri f some 
f slong the 

low] 

i j he t 

ting sun, they were a beautiful and to me a unique 


spectacle. 
if similar phenomena are often ob- 
James S. Ler. 


Can you tell me 
served? 


Boston 





Speaking before the Royal Society in London on the 


subject of magnetic storms, Mr. EB. W. Maunder 


the Solar 


super 
Royal Ob 


disturbances 


intendent of Department of the 


servatory, Greenwich, said that magneti 
were in some way connected with the rotation of the 


sun upon its axi It was clear that, besides sending 


us light and heat, the sun sent some kind of influence 


which came only from certain portions of the surface 
and came along closely restricted lines. They found 
there was a tendency for magnetic disturbances to 


take place when a sun spot had got to a definite por 


tion on the sun’s disk. If they took it that the influ 


ence that came from the sun and struck the earth 
came from the center of the sun spot, they would be 
able to calculate how long it had taken place, and, 
assuming that, they found it would take about twenty 


? 


six hours to come from the sun, a dist 


tance of 93 60,- 


000 miles, to the earth. 
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A GREAT OPEN-AIR 


72. t OUPE 


BY PROF SB A MITCHELL 


COLUMBIA UNIVERSITY 


























A giant teleaco; has been erected in Germany, hav 
ing for it main purpose the making of astronomy 
popular through exhibitions to the public of the heavy 

- ha i t 
i ed & udvatl L1Or I I 
and het ! ! I 
her i 
in N Y \ 

A contrast f i ew German telescope at Trep 
tow nea Berlin i he highest development of 
American manufactul prove of the greatest interest 
in the Yerk te ee Sk rivic AMERICAN, De 
cembetr tt 109 ‘ have a great instrument given 
over t Kar earc! undled by a corps of expert 
astronor ade I heir special line of work 
Prof. E. EB. Barnard there with his keen eye for the 
measut t f tl i of comet tar clusters 
et for tl depicting f slight planetary details, o1 
with the hei hotographic plate for the por 
traya! of Mar on a large cals The greatest living 


le star Prof. 8. W. Burnham, spends 


authority on a 





two nights each week with the great 40-inch refractor 





eat height, it became possible to house the telescope 

by turning the -long teiescope tube into a horizontal 

position and pulling over it a cheap portable house 
+) 


I ising the telescope in tl pen air it became possi 


nt lin i tl great dome, and thereby 


again m«¢ thousands of dollars. The result of 

e plans were that Dr. Archenhold was able to 
ild the completed instrument for the modest sum 
$62,500. Of this sum $11,500 was spent for the 


ens, which was made of the celebrated Jena glass 
ground by the old-established firm of Steinhiel, in 
Munich. The lens is 27 inches in diameter, and is an 
excellent one 

The radical departure from old-established forms in 


iminating the dome has many points in its favor 
besides the mere saving of money, and also many 
drawbacks. As is well known to astronomers, the 
temperature of the night air is continually falling 
(especially in the early part of the night), and it is 
impossible to have the air in the interior of the dome 
at the same temperature as the outside air This 
causes the heated air to pour out through the slit 
of the dome, and also produces currents of air in the 
interior of the telescope tube itself. All of this makes 
bad seeing,” and a distortion of the telescopic image 

the bane of the existence of the professional astronomer 











it is necessary to drive the telescope to make it move 
from east to west, otherwise owing to the earth’s rota- 


tion the object would quickly move from the field of 
the telescope. 
and instrument must be moved, and the details of how 
this is done by a %-horse-power motor regulated by 
clockwork can be seen in the smaller illustration. 
+ 
The Cost of Our Navy. 

IT COSTS A GOOD DEAL OF MONEY TO RUN A NAVY. 

The actual expense of running the navy of the United 
States for the past fiscal year amounted to $43,790,000 
In this sum is included everything, from the pay of 
enlisted men to the repairs and equippage of vessels. 
And the vessels include the tugs and receiving ships 
as well as the battleships. 

The battleship “Connecticut,” flagship of the Atlan- 
tic fleet, may be taken as an example of the cost of 
keeping a vessel of that type in service. The pay of 
cfficers and enlisted men attached to this vessel with 
the other expenses amounted to more than $790,000 
during the fiscal year just passed. The Atlantic fleet 
in that period included sixteen first-class war vessels, 
viz., six of the “Connecticut” type, five of the “Georgia” 
class, and the others ranging from 13,000 tons to 11,500 
tons. The average cost of keeping a vessel of the 

“Georgia” class in commission, not 
including repairs, is $677,500 a year. 











The classes below the “Georgia” re- 
quire expenditures ranging from 
$532,000 to $604,000. While the fig 
ures will vary for the same vessels 
in different years, the cost changes 
vary little from year to year for 
the same class. $10,521,000 was th 
total cost for running the sixteen 
ships of the Atlantic fleet for the 
past year. There were twenty- 
three first-class battleships in com- 
mission last year, and the total cost 
of keeping them in service, exclu- 
sive of repairs, was $13,035,000, 
making an average cost for running 
them $592,084. On all these ships 
the repairs amounted to only $100,- 
496. 

It might seem strange, but it is 
a fact nevertheless, that it costs 
more to maintain a cruiser than it 
does a battleship. There were ten 
armored cruisers in commission 





last year, the total cost of running 





The directs Prof. E. B. Frost, takes care of the spe 
troscopi ide of a nomy by photographing the spec 
tra of stars f he determining of their motions in the 
line of sight, and by day time the telescope is made 
use of to learn of interesting phe 
nomena about the su This great 
telescope is a mod l of engineering 
perfection ith ita great tube and 
massive part rising fi r and ro 
tating dome It i mounted in 
what ie known a the equatorial 
form 

But how different is the Treptow 
telescope! Erected with other pur 
poses in view, it is not necessary to 
have expert scientists te keep the 
telescop emp ved almost every 
hour during the day and night 
constructed under a different plan 
it is unnecessary t have a great 
elevating floor inside of a huge ro 
tating dom for in fact, the dome 
i done VAY witl ind = the tele 
scope is used ii the open air! This 
then ring radically 
new in the old sci e of astron 
omy mething entirely different in 
the construction of a great tek 
sco And thi ne form of in 
strumen. has many poi in it 
favor that mak it a most interest 
ing telescope 

the director o the rreptow Ob 
servatory, Dr. F. S. Archenhold, by 
his radical ideas came into opposition with the Ger 
man scientists who ridiculed the idea of placing in 
the open air with no protection from the wind a great 
tube 689/10 feet in length, seven feet longer than the 
Yerkes t iescope 6 feet) But undaunted, Dt Arch 
enhold persevered and finally ucceeded in collecting 
sufficient funds for h rection of the largest tele 
scope in the world And thi too, in scientific Ger 
mans 

The front-page illustration shows the Treptow tek 
scope The ohl quatorial form of mounting was de 
parted from, for this requires that the eye-end of the 


telescope be raised through a vertical distance ap- 


proximately half the length of the telescope tube in 
viewing a star overhead and one near the horizon 
This necessitated a very expensive elevating floor run 
by electric mote (Ser rieic American, December 
25th, 190 | ving telescope tube in a great 
fork, and employins titable counterpoises, Dr. Arch- 
enhold wa abl N f eye-piece near the center 
of motior nd “ar t telescope tube upward into 
the al TI l ll be readily seen by 
referring ¢ he illustratic eliminated tl ris 
ing floor and rived mar is of dollars The 
low forked mounting ¥ | ble parts 
placed on a solid concrete founda 1 stable 
instrument, and as the whole constru pn ! 





View taken under the mounting, showing the electric motors for driving the telescope. 


A GREAT OPEN-AIR TELESCOPE. 


Dr. Archenhold’s plan of doing without a dome elimi- 
nates most of the effects of air currents, for there is 
no “dome effect,” as astronomers call it, and the air 
in the telescope tube quickly takes the temperature 
of that outside Here, then, is a decided advantage. 
But unfortunately the telescope being in the open air 
makes it the sport of every passing wind, and even a 
slight wind is apt to set up a vibration in the tele- 
cope, especially so when the tube is so long as in the 
Archenhold telescope, which is supported not in the 
middle, as in the ordinary telescope, but entirely at 
one end Though the vibrations may be small and 
imperceptible to the eye, still when the telescope is 
pointed at a fixed star the immense magnifying power 
of the long telescope would make even the slightest 
tremors readily visible and would spoil the use of the 
instrument for accurate work. It would seem that 
for the important researches of the exact astronomer 
the open-air telescope would be a failure, but for pub- 
lic exhibitions only it is another story. The absence 
of dome and rising floor eliminates a great amount 
of the expense, and the modest amount of the popular 
subscriptions can be all put into the construction of 
a telescope, thus obtaining a much larger instrument. 
The telescope is raised and a star located by means 
of a 6\%-horse-power electric motor. In order to keep 
the telescope pointed correctly at the celestial object, 


amounting to $7,150,600, or an aver- 
age per ship of $715,060. 

It would seem at the present time 
that there is to be no limit to the 
increased size of future battleships, and naturally 
there will be an increased cost of running expenses. 
For instance, the latest battleships to be placed in 
commission, the “Michigan” and the “South Carolina,” 
each require a crew of 51 officers and 818 men. These 
vessels are of 16,000 tons displacement. The next that 
will be ready for service are the “Delaware” and “North 
Dakota,” each of 20,000 tons displacement. Each of 
these fighting crafts will require 55 officers and 878 
men. Then will come the “Florida” and “Utah,” each 
of a normal displacement of 21,825 tons. These mon- 
sters of the sea will have in their respective comple- 
ments 60 officers and 954 men. But we have not reach- 
ed the latest vessels yet. The contracts have already 
been let for the “Arkansas” and “Wyoming.” Remem- 
ber the “Oregon” of Spanish-American war fame? 
Well, that is only half a battleship besides these. They 
displace 26,000 tons each, with a crew of 1,030 .men, 
and 85 officers to command. 

e+ Om 

The Philadelphia Rapid Transit Company reports 
that on certain of its lines in that city since the intro- 
duction of “pay-as-you-enter” street cars, the number 
of accidents to persons has decreased 74 per cent. This 
remarkable change is attributed to the arrangement of 
closed doors and steps, making it impossible for pas- 
sengers to get on or off when the cars are moving. 


In the Treptow telescope both observer 
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AMERICA’S FIRST AVIATION MEET AT LOS ANGELES 


DETAILED ACCOUNT OF THE FLIGHTS MADE BY THE AMERICAN AND FRENCH AVIATORS 


The first aviation meeting to be held in this country drome was located a few miles from Los Angeles. It Curtiss and Willard the first day. Messrs. Beachy 
opened at Los Angeles, Cal., on the 10th instant. Louis was not an ideal place for flying since it was not level. and Knabenshue, in their dirigible balloons, flew 200 


Paulhan, the record-breaking French aviator, was pres- One end of the field was at a considerably higher ele- feet above the grand stand against a wind of 10 to 

nt with two Farman biplanes and two Bleriot mono vation than the other and the machines were, there- miles an hour. Paulhan made his initial flight of 8! 

planes. America was represented by Glenn Curtiss, fore, obliged to fly quite high in order to pursue a minutes at this time, covering an estimated distarn 

Cc. F. Willard, and C. K. Hamilton, all of whom flew level course. A hexagonai course of 1.61 miles was of 3% miles. In the second flight he remained aloft 
10 minutes. His third flight lasted 29 minutes B 


Curtiss biplanes. The field that served as an aero- used. Only a few short flights were made by Messrs. 





a nent ei 


—_— 





























The two Farman biplanes flying in front of the grand stand, Chas. F. Willard flying in the Curtiss biplane of the Aeronautic Society. 
The Knabenshue and Beachy dirigibles are seen at the right. Mr. Willard won the prize for alighting upon a square having 20-foot sides 






































Mme. and Mons. Louis Paulhan, The Bleriot monoplane in flight as seen from a balloon. Making a turn 
The daring French aviator and his wife hold These two views of the Bleriot monoplane give a good idea of its equally bird-like appearance when viewed from above or below. Paulhan flew this 
the record for cross-country flying. machine without difficulty, but his inexperienced assistants met with accidents and broke both machines 























Copyright, 1910, by : . ‘ . . . _— : . om @ 
Undernool & Wamiendos Paulhan making his record-breaking high-flight in the Farman biplane, He reached an official height of 4,165 feet. 
This machine is the most improved type of biplane produced abroad. A single vertical rudder is now fitted between the surfaces of the tail in place of the twin rudders used heretofore The hingea 
Note also the combined wheels and skids for running on the ground and alighting. One blade of the propeller can 


wing tips for stability are set into the rear edges of the planes. 
be seen below the revolving-cylinder motor at the rear 


AEFOPLANES AND DIRIGIBLES AT AMERICA’S FIRST AVIATION MEET AT LOS ANGELES, CAL, 
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the Wright brothers when they warp the planes of 


machin to correct its transverse equilibrium 

This combined operation of the equilibrium-maintain 

ir devik witl al rudder is one of the 

n clai | \\ gl patent Wher plane 

pi yed, it necessary, in order to pre- 

nt tl ewing around f | machine when the 

ne is warped to a great angle With balancing 

lar lik the ised | Curtl the resistance in 

ed at one end of the vachine is as great as at the 

! el being it the vertical rudder 

iril ot ised This flight with 

le f I d onstrated ry well the differ 

between the two systems Mr. Willard again flew 

round the cour and landed in a measured 

qua her winning a prize of $250 Paulhan was 

presented with a $500 silver cup by enthusiastic citi 

ens of San Diego. The next day he made a cross- 

country flight of some 16 miles to San Pedro and back, 

circling above the revenue cutters in the harbor and 

being greeted with cheers by the inhabitants Paul 

in also made 6 renits of the course with his assist 

ifterward flew twice around 

onoplane His fastest lap in 

" I was done in 2:48, which equals a 

1.14 miles an hour Curtiss made the fast 

of the course in 2:12—a speed of 43.45 miles 

per hour Subsequent to a race with Beachy, Knaben- 

hue made a lap in his dirigible in 5:10 2/5—a rate of 

18.4 miles per hour. Hamilton tried for the slow lap 

prize and succeeded in making one circuit of the course 

in 62 a speed of 26.78 miles an hour. The time 

of Willard’s slowest lap was 3:11 1 Hamilton made 

i mir flight for altitude, reaching a height of 
} t t 

B e flying was done on the sixth day of 

meeting, owing to wind and rain. The field was 

et and muddy, but notwithstanding this, all the avi- 
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from Balt.amore, Md., made several attempts to get off 


the ground, but was only successful in making a few 


short jumps. Mr. Clifford Harmon made a short flight 
new Curtiss machine. 


18th, 


alone in his 


Tuesday, January is noteworthy for the long 
cross-country Paulhan, 
“Lucky” Baldwin's ranch and back, a distance of about 
$7144 miles, in 1 424 
rose to a height of 2,130 feet, 
the 


of be- 


flight of Mons. who flew to 


hour, 2 minutes, 5 seconds. In the 


course of this flight he 
according to the registering barometer carried in 
biplane Most of the 


time he 
feet. 
made in 


a height 
the 


was at 


tween 1,000 and During return 


about 33 


jour- 


ney, which was minutes, Paulhan 
had to fight against a rather strong westerly wind, and 
yet he is said to have required only about three min- 
utes more returning than he consumed in flying to the 
ranch. Probably at the 
did 


was blowing near the earth. 


elevation at which he was 


traveling he not encounter as strong a wind as 


January 19th was given up to the making of a num- 


ber of flights with passengers. The weather was per- 
fect save for a puffy wind in the early afternoon, 
which later died out altogether. About 2:30 P. M. 


Paulhan started on a cross-country flight with his wife 
the ficld 
the 
Re- 
passed 
He re 
minutes, having covered over 
20 miles across country without difficulty. This flight 
that rville Wright at 
Fort Meyer last summer in the speed test for the gov- 
the 


as a After circling once around 
headed directly 


height 


passenge! 
he left the 
ocean He 


Beach. In 


course and toward 


flew at a of some 500 feet to 
the flight he 
over several other neighboring seaside resorts. 


turned safely after 33% 


dondo course of his 


was twice as long as made by 


ernment It is 





Sides dashing a grand stand and just clearing the 
heads of the pectators, he flew out « igt the 
neighboring ranch 
On the econd ay j fi f e by 
Paulhan, who took out |! ! i n | ! ind 
arov I th il ind I Lid 
to 1 f is j ir 
fron i x irle I of 
iny Bieri la lt I 
attemptil t ! liff Ity 
in flyis ! Although it 
bobbe« h i mall 
boat in | t 
ver ti t i ] ' 
if Uv i i 
he finally land i Id ! ind He 
wa n « aga‘? ! Farman biplane, in which 
he quickly disappeared fror far » the nortl 
Shortiy after he reappe.ved over the t1 f a nearb 
ranc! ind “frequent charged at the grand tand 
, 
fourt} gl 
Lv Aft Pa 
out is K i I i il nd 
\ er ed | Fa 
bed on board Curti nd machine 
iy } " l I ij senger! 
After describing a wid in front of the grand 
fand, ¢ ‘ mind ( i i pe ad fig 
ed 0 yy i Pa I \ t Arn Signal 
Corp on I a ) I ll¢ il 
hour Pau lia irted a flight At 
same time ! W ard and Hami n started 
their Curti ! lane il I nt ot and ind 
Curti followed them a few moments after with M1 
Clifford Harmon & 1 passenger 
All f r ma i L flying at 
the same time a pectacle well 
worth seeing Paulhan landed a 
few minute iater took on one ol 
his mechank is & passenger, and 
twice circled t Irse as readily 
is | had done alone 
Cur li ia new 1 
ing record and alse a record 
landing * ( 
in the latter ect Curtiss sta 
ed from a marked squa of 4 


square feeet, flew or 











longest cross-country flight ever 

made with a passenger, although it was not by any 
means as hazardous as the one made by Mr. Wright. 
Other flights were made with Mrs. C. F. Bishop, Lieut. 
Paul Beck, W. R. Hearst, and a reporter for a New 
« York newspaper. For the second 

time Lieut. Beck tried dropping 

dummy bombs upon a measured 


the 
succeed in 


square on While he 
did hitting the 
mark, he came very close to it, and 


ground 
not 


showed the possibility of dynamit- 


ing 2 warship or a town in this 
way. Paulhan’s last flight was 
made with Mr. Harmon as a pas 


senger. It 
flight of 8 to 10 miles lasting about 
three 


was a cross-country 


20 minutes. Hamilton made 








field I omett ten mit 
utes and landed exactl on th 
square from which he started H 
brok nis ¢ n record for starting 
by getting off hit ound in 6 
sévonds after a run of but 98 feet 
Paulhan required 12! conds tim 
ind a run of ove 100 feet 


Prof, J. S. 








rhe grea n e third day 
vas Paulhan'’s su ful attempt A NOVEL AMERICAN AEROPLANE AT THE LOS ANGELES MEET. 
at breaking } ld ord for 
altitude Ti existir rd had 
been made only six da before by Hubert Latham at ators got off the ground without much difficulty and 
Mourmelon, fF ‘ h hi Antoinette monoplane made a few short flights. Paulhan attempted to beat 
and was i44 feet Paulhan started in front of the Curtiss’ ten-lap record, but he was unsuccessful. Wil- 
grand stand, and, heading north, he went steadily lard and Hamilton also made an attempt at this rec- 
upward in cirel intil he was nearly a mile high ord, the latter covering the 16.1 miles in 30:34 3/5 or 
So high did he fi hat, to the eyes of the onlook in average speed of 31.7 miles an hour Mis- 
the machine appeared the merest speck in the ky rol, Paulhan’s assistant, made a brief exhibition 
After ascending some 46 minute he pointed flight with a Bleriot monoplane In landing, the ma- 
plane once more toward the earth, and came down at chine tipped to one side, causing the wing to strike 
a much greats ing and in about one-sixth the time the ground and break off. The accident was blamed 
(7% minutes) The registering barometer on his ma upon the substitution for wing warping of the movable 
chine registered 1,525 meters, or just over 5,000 feet ends of the tail, which normally move together and 
80 that Paulhan had apparently beaten Latham’s rec act as the Morizontal rudder. By moving these ends 
ord by some 1) feet He was given a great ovation of the tail in opposite directions, the transverse equil- 
upon landing The total length of tl flight wa ibrium can be maintained fairly well under ordinary 
minutes 461 econd Paulhan heigh as mea conditions, aithough this method is not so positive as 
ured from the ground, was officially determined at hat of irping the wings themselves 
1.165 feet Sunday, January 16th, but few flights were made, as 
The fourth day Paulhan gave a good demonstration the weather still remained inclement. The following 
of the weight-carrying ability of his new Farmal " day, however, Paulhan attempted to break Farman’s 
chine, which is much smaller and weighs 225 pounds record of 4 hours and 17 minutes. After remaining 
less than the regular Farman biplanes, by taking up aloft 1 hour, 58 minutes, 27 2/5 seconds, during which 
his two stant Maisson and Miscarol, and circling time he covered 75.6 miles, Paulhan was obliged to de- 
several :round the course with them Curtiss scend on account of a leak in the gasoline tank. He 
cireled cour ten times in 24 minutes 54 2/5 se« therefore did not come within 2% hours of equaling 
ouds ed to beat this time and failed by Farman’s record. Hamilton also flew during some of 
fi econds only. Previously, he made three laps in the time that Paulhan was making his endurance 
16 carrying his wife as a passenger After cir flight He kept at a lower level and made 11 circuits 
cling the fleld he lighted readily in the marked-off of the course, but wa bliged to stop on account of 
fro! which he started In another flight of motor trouble Curtiss lowered his time for ten laps 
minut dura Mr F* as a pas to 23 minutes, 43 2 econds (40.71 miles an hour) 
! He agi 1 to hi itional methods His fastest lap was three seconds slower than his best 
flying low er tl grand ind, maki ur turns previous circuit Paulhan covered ten laps in 25:5 1/5 
Hamiltos i ind Willard quali Beachy made one lap in his dirigible in 4:574/5 
f ~-lap fii f named (19.46 miles an hour) This was the fastest lap 
i ! ! d orde scored by iny dirigible during the meet The 
hat ' Gill-Dosch biplane, which is very much like the Cur- 
connecti it} tiss, and which was constructed by two gentlemen 


Zerbe’s multiplane. 


This machine is of the following plane type. 


attempts at high flying, rising to 
heights of 455, 300, and 700 f 

respectively. The Gill-Dosch bi 
plane was finally made to fly and 
was driven once around the field 
by Hillary Beachy. In descending, 
however, it was badly damaged. 
Curtiss made two laps, but was un- 
successful in breaking his speed 


record. 

The last day of the meet, Janu- 
ary 20th, Curtiss made the longest 
flight he accomplished 
Starting at 3:25 P. M., Paulhan 
Curtiss 


has ever 


had made but two or 
three went aloft half a lap 
behind him his Rheims 
steadily gained upon Paulhan, and after making three 
laps passed him in front of the grand stand, his small 


laps, when about 


Mounted on racer, Curtiss 


biplane flying directly above the larger French ma- 
chine. This was the first real race the spectators had 
witnessed, ard Curtiss received gréat applause. He 
continued to fly around the course until he had cov- 
ered 30 laps (48.3 miles), his time being 1:16:39 


Paulhan made 35 circuits of the course (56.35 miles) 
in 1:34:34. The average speeds of Curtiss and Paul- 
han were respectively 37.8 and 35.77 miles an hour 


Hamilton made a flight to Moneta, about 7 miles from 
the aviation field. He rose to a height of several 
hundred feet and disappeared from view the 
horizon. Upon his return the crankshaft of his motor 
broke when he was nearly back, and he succeeded in 
gliding down to the field and alighting without mis- 
A feature of the last day was a parade showing 
The parade opened with 


upon 


hap. 
the evolution of locomotion. 








an old-time “prairie schocner” and ended with the 
aeroplanes. 
> —-- 
The Boston Aeronautic Show, 
The first Aeronautic Show to be held in America 
as a separate affair will open in the Mechanics Build- 
ing, Boston, Mass., the evening of February 23rd 


This show will be held under the auspices of the Aero 
Club of New England, number of men well 
known in the aeronautical 
it. Besides numerous models of aeroplanes, there will 
be exhibited a number of full-sized representative ma- 
A duplicate of the United States government’s 
Inventors 


and a 


world stand sponsors for 


chines. 
only dirigible balloon will also be on view 
and experimenters having anything to exhibit should 
with the manager of the show, 


communicate at once 


Mr. Chester ©. Campbell, 5 Park Square, Bosten, Mass 
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TOOL FOR CUTTING STAY BOLTS. 

Stay bolts in locomtive boilers usually break near 
the inner side of the outside boiler sheet. When the 
broken bolt is in position behind the frame of the loco- 
motive it is necessary to drill the bolt on the firebox 
and drop it out of the way, after which a hole is bored 

















TOOL FOR CUTTING STAY BOLTS. 


through the stub in the outside sheet and the part of 
the bolt remaining is cut out with a round-nose chisel. 
This is difficult to do, and it sometimes happens that 
the sheet is grooved in the operation, and trouble is 
caused thereby With a view to overcoming this diffi- 
culty the tool illustrated in the accompanying engrav- 
ing has been invented. It consists of a cutting mem- 
ber arranged to move in a sheath which can be fitted 
into the hole drilled in the bolt and serve as a guide 
for the cutter which is then operated to cut out the 
bolt The body of the tool, which is of hexagonal 
form, is indicated at A Projecting from the body A 
is a blade B formed with a bead C at its lower edge 
The sheath above referred to is indicated at D and 
is formed with a central bore to fit the bead ¢ 
slot to receive the flat portion of the blade as indi- 
cated in Fig. 2. The sheath D is reduced at E to 
form a centering guide. The bolt to be removed is 


and a 


first drilled out, as indicated in Figs. 3 and 4, to the 
dianieter of the part F& of the sheath. The portion FE 
is then fitted into the bore, after which the cutting 
tool is operated to drive the end F of the blade into 
the bolt and cut it out as indicated in Fig. 1. After 
the bolt has been cut at three or four points it may 
easily be knocked out Mr. William Smith of Pesh- 
tigo, Wis., has secured a patent on this new cutting 
tool. 
— oe <6 ee — 
UTILIZING CENTRIFUGAL FORCE PRACTICALLY. 

4 Danish engineer, resident in New York city, Dr. 
Albert C. Albertson, has endeavored to turn to prac- 
tical use the enormous centrifugal force generated by 
a rotating body. His invention is at present embod- 
ied in an actually constructed and operative air com- 
pressor, with what success we leave our readers to 
judge from the accompanying illustration and the fol- 
lowing brief description: 

In each of two parallel guide frames a block is 
mounted to reciprocate Each block is connected with 
the piston rods of a duplex compressor. Through the 
blocks an axle runs to the end of which is attached a 
weight-carrying arm. When the arms are thrown 
forciby to one side or the other, each block moves 
back and forth, because the centrifugal force produced 
at the weighted end of the arms is endeavoring to 
carry the weight off at a tangent to the circle from 
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its own center. But the center of each circle is the 
axle in the respective block. Hence the blocks move 
cutward in their guide frames as the arms are thrown 
out. The angle bearings, center, arm weight are all 
therefore constantly changing position so long as the 
arm is being turned fast enough. Each centrifugal 
arm in its flight does not describe a circle, but rather 
an ellipsoidal curve due to the shifting of the block. 

The two guide frames, as has been stated, are placed 
parallel to each other, each having a block, arm, 
weight, etc. The blocks are held in opposite positions 
so that the arms will balance each other and so that 
the two blocks will always reciprocate in opposite 
directions. 

The means employed to hold the centrifugal arms 
ir position, and yet allow them to follow their respec- 
tive “pulls,” consists of a shaft between the guide 
frames with two crank arms, each of which has a 
pin extending into a slot cut in each arm. The crank 
shaft is driven by a small motor. As the cranks turn, 
the centrifugal arms are turned by the pins which pro 
ject in the arm-slots. The greater the speed of the 
crank, the greater the power of the centrifugal arms. 
Because there is no connection between the centrifu- 
gal arms and the cranks, the reciprocating action of 
the blocks is caused entirely by centrifugal force. 

It is a curious though easily comprehensible fact 
the amount of centrifugal force developed was so great 
in the machine illustrated that it was necessary to 
cut away part of the material of each arm and to re- 
duce the weight so that the pistons would not ham- 
mer against the cylinder heads. 

a —> + - 
BRACE FOR BRICK KILNS, 

During the process of baking bricks the kilns ex- 
pand and contract, and if the sides are not braced 
after they have contracted they are apt to topple over 
if the kiln should expand again Hitherto it has 
been the custom to brace the sides of a kiln with tim- 
bers and wedges, which work involves considerable 

















BRACE FOR BRICK KILNS, 


danger to the workmen while adjusting the wedges 
In order to remove this danger an inventor has recent- 
ly devised the brace illustrated in the accompanying 
engraving. It consists of a bar A formed with teeth 
along its upper edge. One end of the bar is provided 
with a pair of studs adapted to engage a curved slot B 
in a supporting member C. The base of the suppor 
ing member is made broad so as to provid 

bearing surface. The bar A enters a l 
supporting member and is cut away at D so that when 
the supporting member is pressed against the wall of 
the kiln the upper edge of the base will dig into the 
wall, as shown in one of the illustrations. The teeth 
on the bar A are adapted to be en 
gaged by a pawl EF which is ful- 














crumed in a member F that is 
supported on a timber disposed 
along the side of the kiln The 
member F' is held in place by teeth 
G, which dig into the wood The 
pawl F is provided with a thumb 
piece H by which it may be lifted 
out of engagement with the ratchet 
teeth in the bar. In using this 
brace the workman thrusts the 
supporting member C against the 
side of the kiln and places the 
member F in position on the tim- 
ber. Then pressing against the 
kiln with his foot he takes up th: 
slack between the two membe1 
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C and F by engagement of tl 
pawl E with the ratchet teeth on 
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the bar A Mr. Anatole Perusse (care of J. McLean, 
245 East Strand, Rondout, N. Y.) has just received a 
patent on this improved brace for brick kilns. 

BUTCHERS’ SCALE PAN. 


It is customary for butchers to weigh meat in large 


_— —— 





scale pans that are usually provided with a rigid bail 
which is also of large dimensions, and the fact that the 
bail is rigidly attached to the pan makes it inconven!- 
ent to stow away the pan when it is not in use. The 
accompanying engraving illustrates an improved form 
of butcher's scale pan in which the bail is so mounted 
that it may be folded down against the pan when it is 
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BUTCHERS’ SCALE PAN WITH FOLDING BAIL. 


not in use, but whenever desired may be locked rigidly 
in an upright position. The bail is not directly con 
nected with the pan, but to a pair of rails which serve 
to distribute the strain. In our illustration we have 
lettered the pan proper A. Riveted to the pan at the 
bottom are a pair of diametrically disposed straps & 
which cross each other at right angles and are t 
The two 


rails C which are curved to conform approximately te 


rent 


up at the ends against the sides of the pan. 


the shape of the pan are secured to the ends of the 
bars B. Hinged to these rails is the bail B which is 
provided with the usual hook for attaching it to the 
scales. One of the rails C is formed with an outwardly 


projecting flange FE, in which is a square apertu 
adapted to receive a finger F' that is free to slide on 
the bail D. When the finger F is fitted into this aper 
ture the bail is held rigidly in upright position. On 
lifting up the finger F the bail is re:eased and may be 
folded to the position indicated by dotted lines in the 
engraving. Mr. Jacob Feldman of 70 Carlton Avenue, 
Brooklyn, N. Y., has recently secured a patent on thi 


improved scale pan 
= —— > o> a " _ 
DOOR "SECURER. 

A very convenient device for securely locking doors 
has recently been invented which should be of par 
ticular value to traveling men who often find it neces 
sary to occupy a bedroom not fitted with an efficient 
lock. The locking device may readily be applied to 
any door without marring it in the least. As shown 





in our illustration, it consists of two plates The 
larger plate A is provided with teeth which are 
placed against the jamb of the door and when the door 
is closed on the plate it forces these teeth into the 
wood. The opposite end of the plate A is turned 
back upon itself to form a bearing C, the purpose of 
which will presently be explained. A square ¢ neg D 
is cut through the bod f the plate A ; nt to 
this « ! yuunted disk F is 


I’ adapted to fit at opposite sides 
of the bearing C and receive a screw that passes 
through the bearings of both plates, being threaded 
into one of the bearings Ff. The smaller plate is also 
provided with a lug G which projects through the open- 

















SIMPLE DEVICE FOR SE RING DOORS, 
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ing D in the plate A. The lug G is recessed to receive 
the cam #, and the latter is turned to press the step H 


against the door and thus lock it shut In order to 





allow for the movement of the smaller | late as the 
Ct KZ is turned the bearing C of the larger plate is 
elongated as shown in the drawing. The inventor of 
this door securer Mr. Charles W. Lent of Tingley, 
lowa 


i+? >a 


AN OIL CAN. 

The oil ca lustrated i he accompanying engrav- 
ing belong cla embodying a flexible bottom 
which is operable to cause a flow of oil The construc 


arranged to provide a 


however, i 


considerab! reater flow of oil than is obtainable in 
a nventional construction This result is 

ured by providing three diaphragms in the can, one 
of whicl rves as the bottom of the can, while the 
other two are connected at the center by a nipple In 
this manne oil chamber separate from the main 
| t f the can is formed In the accompanying 
eng? img i na 1 wi I usual née | 
B threaded it i r d Fitted into the lower 
end f the can ts a retaining ring ¢ vhich has extend 
ing flange it the upper and k r ends and is also 
bent outwardly a the lower end to fit against a 
shoulder formed in the can body The dished dia 
phragms D and # bear against the flanges of the retain 
ing ring. The two diaphragms D and E are connected 
it the center by the nipple G. The diaphragm or bot 
tom F is soldered fast to the can body An oil cham- 
her is thus formed between diaphragms F and £Z. In 
operation hen the bottom of the can is pressed in- 
ward it driv the oil from the oil chamber with 


su than would be the case if the entir« 


1 a single oil vessel At the same time 

















TRIPLE-BOTTOMED OIL CAN. 


the other. two diaphragms yield as well, thus effecting 
Mr. Frederick G. Svetlik of 
Cadoti, Wis., has recently secured a patent on this im- 


a large discharge of oil 


proved oil can 
_—- >-e-om 


AUTOMATIC WAGON BRAKE. 
Two patents have recently been issued on the sub- 





ject of wagon brakes, describing a form of brake for 
use on carriages and wagons, that will be automati 
caliy applied when the horse is checked or presses 
back against the load when going down hill. The 
brake may also be applied by hand and can be thrown 
out of automatic operation whenever it is desired to 
back the vehicle In order to take off the strain upon 
the mechanism when traveling around curves or over 
rough roads, a flexible connection is made between the 


In Fig. 1 the tongue 


ongue and the brake mechanism 
is indivated at A it is provided with a crowned roller 
B mounted on a vertical axis which bears against a 
crown roller C mounted on a horizontal axis The 
ller C is carried between two arms of a brake reach 
D which are disposed at each side of the main reach / 
and are free to slide longitudinally in the hounds. The 
brake reach D is connected at the rear end to a lever / 
which is connected by chains to the brake beam G. Th: 
latter carries the brake shoes that bear against th« 

ir wheels of the vehicle. The brake beam is connect 
ed by a spring to a post H carried by the main reach 


it will be evident that when the tongue is pressed 


backward or when the vehicle rides forward on the 
tongue the brake rea will throw the lever F back 
ird, drawing the bral hoes into engagement with 

he rear wheel A han xtends upward from 
le r F to j ng the brakes manu- 

| In ord omafic mechanism out 
of operation ongue A is lock o the hounds by 
neans of a mple mechanism It consi of a lever 
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I with a downwardly projecting flange adapted to en 
gage a flanged piece J carried by the tongue. The 
lever I is mounted in brackets secured to the hounds 
and is normally spring-pressed out of engagement 
with the piece / 4 cord running from the lever J to 
within convenient reach of the driver may be drawn 


upward to throw the lever J, whereupon a latch K 


will engage a stop piece serving to hold the lever in 
set position. With the crosspiece J set as shown in 
Fig. 1 it is possible to lock the brakes against the 





AUTOMATIC WAGON BRAKE. 


wheels, while if the piece J is set with the flange at 
the opposite side, as shown in Fig. 2, it serves merely 
to lock the tongue to the hounds in such position that 
it cannot set the brakes. 

The second construction referred to is similar to 
that shown in Fig. 1, and corresponding parts are re- 
ferred to by the same, but lower-case, letters. The 
tongue a is connected to the brake reach d by means 
of a chain b which passes over a pulley « The brake 
reach d is connected to a lever f which in turn is con- 
nected by means of chains to the brake beam g. The 
brake beam is connected by a link to the main reach ¢ 
and is held in inoperative position by a spring attached 
to the brake reach d. The hand lever for operating 


the brake is shown at / A locking device similar to 
that shown in Fig. 2 is indicated in Fig. 4 comprising 
a lever mounted on the hounds, a lug mounted on 


the tongue and a latch k. The inventor of these wagon 
brakes is Mr. Eben G. Dolan of Starksboro, Vt. 
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ODDITIES IN INVENTIONS 


IMproveD SHoe Stretcuer.—The shoe stretcher illus- 





trated herewith is so arranged that it may be adjusted 
for stretching shoes of different sizes and shapes, and 


a for applying the 
[ igq.i 
a 


: . point desired, so 
f ’ as to stretch the 


pressure at any 





shoes to a com- 
j fortable fit. The 
' stretcher is pro- 
vided with a sta- 
tionary base, 
formed with an 
arm at its up- 
per end, which 
SSS RS terminates in a 
IMPROVED SHOE STRETCHER knob. Fulcrum- 
ed in the bas« 
is a bell-crank lever, one arm of which is also provided 
with a knob, mating that of the fixed arm. By depres- 
sing the bell-crank lever, the knobs will be forced 
apart, stretching the shoe at the points of contact. 
These knobs are removable, and are provided at one 
side rounded and the other projecting. Each knob also 
has a square tapered opening adapted to fit the arms 
of the shoe stretcher. The knobs may readily be ap 
plied, either with the projecting portion bearing 
against the shoe, or with the rounded portion, as de- 
sired 
Rock1nG ATTACHMENT FOR RockiNG Cuatrs.—An in- 
ventor has recent- 
ly procured a pat 
ent on a device 
for rocking 
chairs, without 
placing the feet 
the floor. The 
particular advan 
tage of thfs 
scheme is that a 
slight movement 
of the feet will 
cause the chair to 
rock. Fulcrumed 
to the rockers are 
a pair of levers 





ROCKING CHAIR ATTACHMENT. 
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fitted with rollers at one end to engage the floor, at 
the opposite end connected by means of links to 
a pair of bell-crank levers forming a sort of a treadle, 
on which the operator’s feet are supported. By press- 
ing this treadle downward, pressure will be brought to 
bear on the rollers, causing the chair to rock. When 
desired, the mechanism may be thrown out of opera- 
tion by folding the treadle up against one of the cross 
pieces of the chair 
$$ $e 
Doctoring Oriental Rugs, 

Of the hundreds of thousands of dollars worth of 
Oriental rugs brought into the United States annually, 
many of them are what is known to the profession 
This means that brightly colored 
Oriental rugs are sometimes washed with a solution 
of chloride of lime, a treatment which partly bleaches 
the colors and imparts a soft appearance to the rug. 
Tne chemical treatment is a process of washing which 
produces the effect of age and a peculiar sheen to the 
surface, which is pointed out by many dealers as a 
proof of superior quality. The fact is, however, that 
the process of washing invariably weakens and in 
some instances destroys the materials of the rug. The 
progressive effect of the chemical treatment of the 
rug is this The chlorine gas contained in the chloride 
ot lime attracts oxygen and moisture from the air, by 
which muriatic acid is formed. This eats away the 
vitals of the fabric. Sooner or later the wool and 
cotton in the rug become brittle, and thus weaken 
the warp and deteriorate the wool. When this deteri- 
oration is complete, the pile of the rug may be swept 
away by the ordinary process of sweeping, and the 
warp, which is the foundation of the rug, becomes so 
weak that holes appear here and there, and soon the 


as “washed rugs.” 


rug is worthless. 

It not seldom happens that a Persian rug is too 
glaring in some bright hue, perhaps red, and is not 
salable. An unscrupulous dealer will subject the rug 
to the series of washings in chemically prepared water. 
In this way he turns out a rug possessing a soft an 
tique sheen that is truly captivating, and finds a ready 
purchaser for the doctored floor covering. 

_—-—__———>+ 9 +2 _____—__ 
A New Comet Discovered in South Africa, 

A new comet visible to the naked eye was discovered 
at Johannesburg on January 16th by Innes, in right 
ascension 19 hours, 50 minutes, 28 seconds and declina- 





tion minus 23 degrees, 59 minutes 24 seconds. 

At the time of its discovery the comet had an hourly 
motion in right ascension of plus 41 seconds of time 
and declination of plus 6 minutes 4 seconds of arc. 

The comet discovered is brighter than Venus. At 
Lick Observatory it was easily seen with the naked 
eye at noon about four degrees east of the sun and one- 
half degree north of it, moving northeast. 

For a few nights the comet was a brilliant object in 
the clear southwestern sky just affer sunset. 

Readers of the Screntiric AMERICAN will hardly con- 
fuse chis comet with Halley’s, which has been the ob- 
ject of constant study since September 11th, when it 
was sighted. The South African body is one of the 
two or three comets which are usually discovered 


every year. 





Dr. Joseph EK. Fogue who is in charge of the Divi- 
sion of Mineralogy in the U. S. National Museum, has 
recently described in the Smithsonian Miscellaneous 
Collections a remarkable specimen of pyrite studded 
with crystals of gold and partly covered with plates of 
galena from the Snettisham district near Juneau, 
southeast Alaska. The pyrite is in the usual form of 
a cube, but what is very remarkable is that there are 
on it more than one hundred and thirty well-defined 
crystals of metallic gold. These are also in the cubi- 
cal system and from one-third to one-half buried in 
the pyrite, never more, and seem to have no definite 
relation to the crystallization of the pyrite. Similarly, 
crystals of galena and chalcopyrite are found on the 
pyrite. The structure and relation of the galena to 
the pyrite is of considerable scientific interest and is 
described in technical detail by the author. This very 
unusual occurrence of these minerals in crystallo- 
graphic juxtaposition is described by Dr. Pogue as fol- 
lows: “The pyrite, when its present size was nearly 
attained, sustained a deposition of crystallized gold 
upon its surface followed by the precipitation of a 
small amount of chalcopyrite which, in turn, was suc- 
ceeded by the formation of the galena. A further 
slight accretion of pyrite completed the development 
of the specimen.” 

—- e+ Orem 2 22 

Failure of a fly-wheel, says Power and the En- 
gineer, usually begins by the starting of a minute crack 
on the under surface of the rim at the point of greatest 
stress, viz, near the ends of the arms adjacent to the 
rim joint. The cracks graduaily deepen until failure 
occurs, with all its disastrous consequences. These 
minute cracks are visible to an experienced eye, and 
careful inspection will aid materially in the prevention 
of fly-wheel explosions. 
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RECENTLY PATENTED INVENTIONS. of cables employed for the draft of cars and but also to be swung laterally, when it is re- is to provide a boiler designed for use in gen 
Electrical Devices, general haulage purposes in mines and other ; quired to uncover the water inlet or opening | erating steam for motive power or for heat 
STORAGE BATTERY P. M. Marko, New] Places, it frequently occurs that cables are| to the fullest extent. ing buildings by steam or hot water, and ar 


York, N. Y, In this case the invention refers | unduly worn from frictional contact with each SYRINGE.—T. R. McNerruyry, Tacoma, |'@nged to provide an exceedingly large heating 

to improvements in storage batteries, and | other if they cross, or with supporting means | wasn, By the action of gravity and the pro-| Surface and to use the fuel economically and 
as _vS > i > Tv » ‘Vice ‘ . “ ‘ 

the | Such as pulleys or the like. The device auto-| quction of a partial vacuum the combined |t® the fullest advantage. 


more particularly to means whereby 





trength of the battery may readily be ascer-|™Matically coats a running cable with a lubri- | qouche and syringe effect a thorough but gentle AUTOMATIC CUT-OFF FOR GAS-MAINS 
tained without the aid of outside instruments, | cant and ae, ey ee thus preventing | embrocation of diseased walls of the “os” and|C. B LAuMERS, New Philadelphia, Ohio. This 
attachments, or connections The electric | injurious wear, or rusting of a wire cable. parts, with a medicinal liquid, and then re-| device is for use in preventing explosions or 
meter is constructed to specially adapt it to IORSESHOE.—R. C. Meyers, Trenton, | move the medicament together with pus and|accidents caused by the changes in the press 
the battery and need have a range of only the|N. J. The object here is to provide a shoe | other secretions, by a free liquid irrigation of | ure in gas mains. One object of the invention 
capacity of the battery. arranged to securely hold the calks in position ; the diseased tissue. It is also serviceable for|is to provide a device which will automatically 
ELECTRICALLY-OPERATED HAMMER.—| Without danger of the calks becoming acei- |use in the ear, nose, or other diseased cavities | shut off the flow of gas from the mains when 
L. PAULERO, Petersburg, Va The present in dentally loose while the shoe is in use, to] of the body. the pressure therein becomes too low, thereby 
vention relates to hammers of the type re ferred | allow of conveniently removing the calks for a preventing the accidents which otherwise 
to in a former patent granted to Mr. Paulero | aepenine. ees renewal or anne of calks Mavawese en Gosia, might occur. 
It contemplates means for maintaining various | for summer or winter wear, and without re FILTEI oe . ’ GAS-FIXTURE. — A. JarmMoLtowsky. New 
arts cooled while in action under conditions | quiring the removal of the shoe from the hoof. ‘TER.—-H. P. Srraut, Cleveland, Ohio. York, N iia : cabeegs 
a : ; : : : 5 +. wv. |Am object of the inventor is to provide a dur-|*°°™ * ¥. In view in this present invention 
wherein such parts are usually heated. It also | MANDOLIN.—A MANNELLO, New York, is a construction in which the lighter, as it is 


: . > ‘ : ‘- ao ie able filter for filtering air or other fluids, w 
provides means for improving the adjustment|N. Y, In this instance the tone of the instru- | “ ; , r athe hace ee : ids, with revolved, moves the controlling vaive to turn 
| nt and it lear and distinct notes are im )which, filter material of different kinds can be eo 
ne an¢ s cles { § P oi 2 - . 7 . > gas » sever: ehts . me t 
{employed, in which the filter material is se-|°" “© 888 to the several lights or burners in 
successive order, the flow of gas in each 


of the stroke of the hammer. 


‘TLROPTRIC TSE PR 'K or proved by constructing the body of two cases, Z 
ELECTRICAL-FUSE BLOCK.—A. <A. Mor- |} , We: iy _|curely held in place by adjustable caps, and 
inner and outer respectively, both cases . burner starting at the time the burner is 


rirt and G. E. Anprews, Providence, R. I. |? j hi ” 
tar z in which the casing has a head forming a 
In this case the invention relates to fuse| being substantially the same shape and spaced py Rept y Sapaeckin & reached by the lighter. It is an improvement 
blocks and fuses to be used in connection | from each other at both the sides and bottom, a ark stead : hes on a former patent granted to Mr. Jarmo 
therewith, the more particular purpose being|the inner case pre ferably having a number of SPECIFIC-GRAVITY BALANCE. B. R. lowsky. 
to so adjust the fuses relatively to the fuse | openings in the bottom for the escape of the Jouiy, Raleigh, N. C. In carrying out this _—— 
block, as to prevent the insertion in a par-|S0und waves. invention Mr. Jolly provides a scale by which Household Utilities, 
e ‘ ene sean aenais the object to be ssayed may be first be e 
ticular block of a fuse built for greater am-| SNOW-MELTING APPARATUS.—M. Jonas-| °° 00086) (0 De 88s yed may be first balanced! ,rroMATIC DAMPER-OPERATING DX 
. A 5 . . ci. adie 3 ‘ in air and then in water by moving the weight]... : 
perage than ene intended to be inserted in| son, New York, N. Y. This invention pertains | . , VICE.—F. H. Muuier, Lansdale, Pa. ‘This 
f ms a " : | farther from the pivot or center of the balance |, 
said block to improvements in means for melting and dis- one ~ . invention provides novel means for simultane 
beam, The quality or fineness of the sub 
ously operating the dampers of a cooking 





-Dp WR > ep ar . : sosing of snow accumulating on sidewalks and . ‘ 
KEYBOARD-OPERATING MECHANISM I eka om stance may then be determined immediately by 
streets, and the aim is to so construct the ? ’ 


‘ 7 » Cyr ansions, | in : 

H. Knupsen end H. Barra, 12 Cyril Mansions, ratus that the water resulting from the|™¢®2s of a scale which is rotated until it , hie idert 
3 erse ’ark ‘ on tngls This inve apparatus 1a 1e ater res 4 - o star , ry fire re i ir 

Battersea Park, London, England. This inven PI reaches a stop, when the reading may be taken a smoldering fire therein into free 

burning condition, and means for ounding an 


directly. 
alarm at the same time the dampers in the 


stove or range at a predetermined time, so as 


melting may be delivered to a higher elevation 
the building than the snow receiver. 


tion relates to a system of type-setting by 





wireless means which can be attached to or | in 
. : . PLIERS.—C. R. Covstno, Cresce Ci . . 
worked in combination with linotype machines, CARRIER.—J. C. H. Gerst, Jr., St. Paul, ca. 7 ecient ro ; om wp ty,/ range are adjusted to produce free draft 
: Th ¢ : : : al. 1e principal objec in this case re | ol 
or those of similar construction, and relates| Minn. This device is especially adapted for | ~ I I pees = S case are (0/ therein 
provide a construction for pliers wherein the | 


. | JAR-HOLDE oO P > " Keo 
clamping jaws are pivotally mounted to} t- HOLDER F. Pererson, Keokuk, 


operate in substantially parallel lines in clos 
ing; to provide a simple and efficient form of 
construction; and to provide a construction 
wherein the parts are readily separable for 
repair or substitution. 


removing litter and the like from stables, the 
type-setting apparatus of the type in which | carrier consisting of a fixed portion which is 
to take the place of the ordinary 


particularly to means for the operation of 
lowa The aim of the invention is to providk 


parts are synchronously moved in the trans- | adapted la device serviceable in construction and inex 
that when | gutter at the rear of the stalls, and an elevator 
proper for receiving the litter from the fixed 
or horizontal portion and depositing it in a 
pile remote from the stalls 

FEED-BAG.—H. B, Drosin, A. Drosin, and 
L. Drosin, New York, N. Y¥ It is the pur 


pensive to manufacture, which can be easily 


mitting and receiving machines s« 


a contact is made in the former a correspond mounted on a receptacle, such as a pan or ths 


ing one is made in the receiving machines uke, and which serves to hold a number of 
; . : preserve jars in place while the latter ars 
SQUARE OR GAGING DEVICE.—J. T.|peing filled 
Buiair, Tulsa, Okla. In this case the invention ° 
cieeiiod sigs Pg a ae . oaths BRACKET FOR SUPPORTING CURTAIN 
5 : . s > f » pe, e se 0 7 - 8 
pose of this invention to provide a feed bag “a Gnattttate the taxtna pee alton apes POLES AND SHADE-ROLLERS 4 a 
, : ate . “arpenters ne 
in which the sides at all times remain ag” ‘ 7 : . Desose, Springfield, I Brackets have been 
ae . ~ or similar work, and the purpose is to provide ri 
stretched out or are non-collapsible in a ver- = constructed which support poles and rollers 
a device by means of which the length and “ . 
: . |80 that they combine two functions, but t 
angle of the rafters, hips, and valleys of roofs 
have been made of so many parts and ott 


Of Interest to Farmers, 


PLOW.—J CoLoMsé Caracas Venezuela. 
The purpose of the inventor is to provide an 
improvement upon the old Arabian plow still | 


widely used in the Spanish republics, whereby 





tical direction, a bail to suspend the bag from 


to render the said type of plow more efficacious 
T 


the animal's head, and springs compressed by 





ithout complicating its construction, and to ’ ri . ‘ may be readily ascertained. 
a i rs : Qo porn ns dis. | tee weight of the feed in the bag and varving bias : . wtes denttoactel Sh andi stan ok 46 adele 
etter adap it or use i! mountainous S- | . s wT "*K - ville . 
over Ml : the effective length of the bail NUT-LOCK.—J. MclIiwain, Okawville, Il. | paratively expensive and unsatisfactory In 
ricts > re se" » » i “u i refers * 
| YARN W. P. Woop, Pawtucket, R. §. This In the present patent the invention refers t0 | the present bracket all the parts save the hook 


PRUNING IMPLEMENT A. H. Bastian 


inventor provides a spun or twisted yarn jcertain improvements in nut locks, and more | which serves to support one end of the roller 
Sellwood, Ore In use, an operator takes hold 


adapted to be used in the manufacture of particularly to that type of nut lock in which | anq@ the rod and spring, are formed integrally 


o ‘ role t ‘ ‘ i an t > Or | e i » T rire 4 > ike e u ad i | 
f the pele with one Anne ae. nner | > prices having irregular, uneven surfaces, and|# Tetainer of wire or the like engages within |o, in one piece, and may, therefore, be pro- 








ve with the othe A which will enable him more particularly provides a yarn spun from | ®TOOVeS openings, OF apercntes in the nut tO} duced at minimum cost 
nee ne ee we Oe pte cotton or other fiber which when used as a eRe tresses oe Pa sities WASHING-MACHINE ATTACHMENT FOR 
SE yl filling will give to the fabric substantially the Bigg a rE? —. C. O,. SHAUB, ysonense a, STATIONARY WASHTUBS.—W. Watton. Jn 
ward and f ibiy rock a blade so that its} on aan ming garetts ss a a - a o ree nate ge e- yor New York, N. Y. The invention is an attach 
nvex cutting edge will impinge upon the page gene ee ry dnt po ‘guubianst Ghamaiaiaes as ee SS Sa A. ve er yall. ~cabigptty 
limb and sever it. Means provide for restor-| DEVICE FOR SPINNING GLASS.—I. W8IS-| 1. Vositioned in a lock, and each of which in washing apparatus embodying a washing cy! 
ing the blades for renewed service | KOPI Morchenstern, Austria-Hungary. The | inder which may be readily applied to and 


j} general includes a stop, and means for opera-| operated in stationary tubs of various sizes 
j ive i i ¥ > 2 i » > » i » ‘ on 

tively disposing the stop, in a predetermined | ang the cylinder easily removed when desired 
position to ber the key-hole and prevent the/¢o yse the tub in the usual manner 


COTTON CHECKER AND CULTIVATOR advantages in this case consist in arranging 


R. HAMILTON, Gouldbusk, Texas. An object here 


an optional rumber of means beside one an 


other whereby the output which is possible for)" . ae a 
ype - Se Oe MATTING-ROLLER.—A, E. SHANNON, Col 
most important is the use of a fusing point, FASTENER FOR STORM-WINDOWS AND | umpbus, Ohio. Matting is comparatively stiff 
whereby a small harbor is provided for the WINDOW-SCREENS.—J. MicHakison, Peter-|and has a slippery surface, dificult te rot! 
fusing glass by which the temperature can be | 50". Minn. ‘the aim of this inventor is the | upon a ber or spindle. This inventor has at 
gradually increased up to the melting point of | Provision of a device which is convenient tO | tained success with the present invention, that 
the glass, and dropping of the latter and | appls to a window-casement, and is adapted | jg to say, with a bar or spindle formed of 
breaking of the filament caused thereby are |for reliably holding a storm window or oi 
prevented. 


plurality of plows in a cultiv-tor, and means | METALLIC MOLD.—H., G. LarzeLerr, New 
disk | York, N. Y The purpose of this inventor is 


is to provide a device by means of which the | bl i i Tt 
_— “ ome r-kmé i . iderab ncreased. le 
width of the hills or rows may be adjusted to | °™ workman is considerably i i 


suit the requirements of various grades of soil 











Further, to provide means by which the plows 
of the cultivator may be simultaneously raised 


or lowered, and when so may be kept in their 


adjusted positions Mr Hamilton has in : q . 

spring material and having a lengthwise slot 
screen in place within a window-casement, on | jn which a block is inserted and permanently 
the inner side thereof, and permit the extra] held and serves to separate the halves of the 


window or screen to be quickly detached from spindle more widely than normally 


vented another checker and cultivator for use 





in simultaneously raising ind lowering a 


for simultaneously turning a plurality of 


cutters |to provide a mold for use in building houses aps gan ; roe AWNING-FIXTURE. — J. Suntivan, New 
JOINTER ATTACHMENT FOR PLOWS. j and other structures of concrete or other | - F LI B-Cl rTER.- W. H. Dassow, New seen, York, N. ¥ A purpose here is to provide a 
P. 'S SipeL.. Shreve, Ohio. Means are pro-|°¢™mentitious and like plastic material, the N. Y. rhe myvantien belongs to eat class of | fixture, one which will obviate the necessity of 
i |mold being made in sections, capable of being |® cutter in which a mandrel to fit within the | attaching the upper portion of the fixture te 


idk for tachably inecting : ingle . : ; ; 
vided for detac ) conn in 1 single or flue is provided with an eccentrically-arranged | the window casement. and one wherein a pet 


tool carrying shaft having a limited relative | gon standing on the window sill, or operating 


set up and removably connected with each 


double pointed jointer blade, directly upon the 
other, to allow the use of the mold for a great 





Greensboro, N. ¢ In 


standard of the plow share and near to the] . _ reme ole. P | “AW . , 
mold board, forming an upward extension variety of work, rotary movement to project and withdraw the | from a suitable point in the room, may con 

es sic: ‘ -)* wie enna 7 — . ‘ , |}tool. It is a cutter in which the mandrel has nie -_ ‘ , P ‘ aco 
thereof, which will cut off vines, shear cut REINFORCED PARTITION - WALL. +E. & : veniently and almost in a moment place tix 

: _ ‘ & a . > yes A A a yoke head and a shaft provided with a awning in position for immediate ust 
sod, and turn such cut material as well as|FLaGcGc, New York, N. Y. rhe invention con- : t g posi t 
. dh poy, itself ially with the mounting and |‘@¥mb-controlled member rigid with the shaft) WasHING-MACHINE CYLINDER.—J. R 
oose soil i ’ e furr oO ‘ . “ cerns § Iitse especially e As I M. Rm ‘ 4 
l il int the furrow formed by the pro- | 1 pec ) £ and arranged between the arms of the b ; - ; 
| I lis machi 


gressive movement of the board and plow-| supporting the wire, and with means for ren- GOLTER, 
strengthen and sup 


dering the wire taut before the plaster or the brace ribs operate t 





Heating and Lighting. 


share 
—_ Rerrp ‘ . is ¢ ied. ’artiti alls when co . ort the perfor ! t 1 The latter tend 
COTTON-HARVESTER D. H. Mays, | cement ys applied Rey ws wake wm : a LAMP.—C. M. Danievs, Paris, 1. Mr.|POT “el 
. ,T ‘ . 7 7 ‘ 1 st a ‘4 ave i ‘ Ss Bi 4 s s . t t ! 
senoit, Miss The harvester is adapted for | SEUCIOR Gee ee ees | Daniels supports the mixing t ! 


thickness. and in this way considerable floor 4 r “oe 
. rv — — é P directly from the fur 
space is lost The wall in this invention can 


upply | ‘ 
- . 1 such a way that the mixing 
be made very thin and will give a consequent 


gathering cotton from the maturing plants and 
the water, thereby making it easier to mix 


ing chamber i 


for separating the same from foreign sub ‘ , 
| the washing ingredients with the water and 








stances which are gathered therewith. In tube and burner may be readily removed. The|. , ‘ ° . 

gathering cotton, it effects the operation with- saving in floor space. burner itself is removable from the mixing | f@cilitating such mixing and the washing 

out injuring the plants, and leaves them in PRESSURE-REGULATOR, J. KENLON, tube, the construction of the burner and the posers. 

the same condition as before the cotton is|New York, N. Y. The intention here is to| means for supporting it, constituting another 

gathered. produce a regulator to be connected with the | foature of his invention. Machines and Mechanical Devices, 
BALING-PRESS.—J. 0. EKLERERRY, Upper | #0S¢, #2d which operates to prevent the burst-| 4. pery aTTACHMENT FOR ‘GAS-LIGHT LOG-HANDLING DEVICE.—J. G. Sronen 

Sandusky, Ohio Among the principal objects ing of the hose and injury to the men. It ING BURNERS.—H. E. CAMPBELL. New | Smithsburg, Md, The object here is to pro 


: 2.3 ‘ : i “ne > o Peg assi 4 » hose t . . : | ‘* 
in view are: to provide a mechanism for press will enable the stream passing to the se | Haven, Conn. The principal objects in view | Vide a device for use in connection with saw 


ing hay or like substances by successive steps be reduced and regulated when desired, or will are to provide an attachment wherein the} mill carriages and the like, which can be ar 
and with maximum pressure; a mechanism enable the full force of the stream to flow heat of the flame maintains the flow of gas : | ranged adjacent to the carriage to assist in 
wherein the return of pressure mechanism to unobstructed through the hose. to provide an operating medium which will | turning the log by means of a cant hook or 
the receiving position is rapid ; means BOTTLE-LABEL.—I Levi, Anniston, Ala.|not become frozen or lost by evaporation ; and | similar device, and which + vents the possi 
whereby the material being handled by the|As the liquid is poured from the bottle a ring|to provide a construction simple and efficient }‘ility of the log being displaced from th 
device is fed in unison with the pressure|will sink following the liquid, this sinking|in its operation. jearriage while it is being turned 
mechanism; and means whereby the pressure |movement being permitted by prongs Should, FURNACE-GRATE OPERATING MECH BRAKE-LEVER MECHANISM FOR CARTS 
mechanism is positively returned to its initial} however, an attempt be made to refill the|/4n7smM.—H. Bevan. Burlington, N. J. The| AND WAGONS.-G. Maniove, Rushville, Ul 
position. bottle, the prongs will prevent the upward | orate js depressible from the bottom of the | Mors particularly the invention concerns itself 
Sa movement of the ring, which consequently will | gre-pox to empty the latter and provide space|with that form of brake lever mechanism 
Of General Interest, be submerged beneath the fluid, thus indicat-| for the insertion of a gas ring, as in the spring | which comprises a segment with which a lever 
MOISTENER.—J. H. Borpravx, Joliet, I! | ing that the bottle has been partially refilled. |anq fall when heating the house for a portion | co-operates by means of a pawl, so that the 
In the present patent the invention is an im VALVE FOR IRRIGATING SYSTEMS.—J.|0f the day The invention further contem-| paw! will hold the brakes applied when the 
provement for moisteners for labels, envelopes, LANG, Clearmont, Wyo The purpose of the|P ¢s locking of the grate when raised and | lever is thrown over to the braking position 





t'e locking of the grate shaking means when | STUMP “XTRACTOCR.—A. P. Bexnin and 


stamps and oth r gummed surfaces, and it is valve is to control delivery of water into the 


designed as either a desk or pocket article, in|jaterals. It is so constructed that the valve |the grate is depressed, to provide a fixed rest! m. J. wa Portland, Ore. This machine ex 

which capacity it is intended to be both sani- proper may be raised so as to allow a re-|0D Which the gas ring may be slid to position | ¢ry imps or similar obstructions from 

tary and leak-proof stricted, or free, flow of water into a lateral. | Of use. |}the ground. The object of the invention Is 
LUBRICATOR FOR CABLES W. F.| The valve is not only for vertical adjustment, WATER-TUBE BOILER.—W. 8. Lycan,|to provide a machine which is simple in 








SLaucuieR, Republic, Mich. In the traverse|which is affected by means of a screw shaft, |Marshall, Il The intention of th Reventon | ON having means whereby the de 
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ng fhe writer h had good success | & Co., 1909. 12mo.; 369 pp. 48 plates Price, $1.50 This is a deseription of a hunting and 
: , $1.5 
ing solid bushi " xes around small | Price, $2. ploring trip through Uganda, Victoria N 
und even with bror | rhe many amateur wireless-telegraph opera . 
1 even ze, | lhe author has produced a most readable | the Kilimanjaro region, and British I 
‘ +} haft tl , with lampblack | tors in this country use induction coils rather 
ary ampolates’ | book, which will be valuable to the visitor to rica, with an account of an ascent of the snow 
; : d amp burning lard of: ' , : ithan transformers because the induction coil ' ¢ Mt. Kil in J rag see : ' , 
1 ing I 1 the leries trussels. ¢ srug | fie ‘ “ i is eT ' Lirica ire 
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galleries rhe introductory part contains short | pujlding transformers to take the place of | 8raphs taken chiefly by the author's traveling 
(1 79) F. H. says Will you please | biographies of the chief masters whose works induction coils, and supplies the data necessary | CO™panion Peter Dutkewich It is ecom 
that h irisen on the follow-; re contained in the galleries, and descriptive ie building fourteen sizes of transformers of | P&nied by a map showing the di und: 
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“ go int tl earth, basing his | 0! Flemish art, together with some descrip-] While the theory of wireless telegraphy and timely, owing to the appearance of the terest 
’ that cold water oftenest | tien of their individual art and their influence | pigh — ney apparatus is explained, this is |'"™8 articles by ex-President Rooseveit covering 
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January 15, 1910, r takes up the story of “ Bill"? and several of his companions tachine, G. J. Miller 947,116 
it boarding school They form a mysterious E gyptian nstr “ti no 'N. chan ats 947,160 
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‘ - ' le 47 the Society, over which Pharaoh and his Grand Vizier have r machine, N. Du Brul 
. ~ . , r. ¥ charge. Following is a list of the chapters gurette make R. Pattin 
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. e Comb, C. B. Thurman 
‘ vir on . . P ‘ ans of - 
. A. oes. - The object of these books is to instruct boys how to build various devices ; se ar achine for cotton fibers, P. E 947.070 
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$2,500; will sell for $1,000. Address Telescope Box 775,N.Y. The boiler with its ‘ecicttsiialiin tial THE CONSTRUCTION OF A SIMPLE PHO- Drying and mixing device, H. M. Kingsle 
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omg tw . | P P P are described in Scientific American Supple- Fifth wheel for wagons, J. W. Haywood 2 
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els are ¢ ae | iz ater Cc. G. Patterso: O40, 8602 
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Chipman Electric Puritying Co. The general construction of the freight in Scientific American Supplement 1622. Fire alarm system, J. P. Kelly 47 000 
. . ee Fire escape, C. F, Thuener 40,588 
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| am pt t , oi 7 
the manufacture of all kinds of fruit boxes, baskets and | |; ; oF i < CAN BE MADE AT HOME is well explained, Game apparatus, C. F. Renner : M7 124 
crates. eight-coupled drivers 63 inches in diam-|] with the help of illustrations, in Scientific I] Garment hanger. ©. F. Bak 046.835 
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é ste 34-inch stroke c¢ - in 8 * jas and stes ower gener 1 Lar 
Inquiry Noe. 9053.—Wanted, address of firms who | 4 . , FORKS con in Scientific American Supplement 1594. son . 
install plants to manufacture nitrogen. Be cted to eight-coupled 63-inch drivers, Good articles on SMALL WATER MOTORS §} (ins burner, H. ©. Faber 
» 4 addvens oF a a > re be sa are contained in Scientific American Supplement Gas producer, T. Clouston ( 
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nina balls, used as fixtures or ornaments on ilight- | alone sighs 2211 ‘ >» enveine oarne 

ning rod equipment, alsu weather vanes for same pur- | alone weighs 231% tons, and the enginé 1472, : , 

pose. }and tender together weigh 350 tons. The THE BUILDING OF A STORAGE BATTERY pT ane wig? a ’ ees 
Inquiry Ne. 905S8.— Wanted, firms who make ma- total pull on the draw bar maximum is described in Scientific American Supplement Glass molding machine A. Strub 047, 


chinery used for pulverizing soap-stone. 1433. G Hass plates, | device for fastening together 
+ Cc. M. Conky 


Inquiry No. 9060.— Wanted to buy machinery to |power is 54 tons. ne MACHINE MOTOR OF SIMPLE [| Glass roofs, sash bar for, A. Windeknechi 
manufacture seed corn racks ic sxyavoverati ow P . DESIG is described in Scientific American Sup- Glasses, shooting, C. KE. Coot 
It is no exaggeration to say that these plement 1210. - Glazier’s putty plane, W. G ‘Coffin 
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mamntnabarinn weatiatic athe. | locomotives mark a new era in American A WHEATSTONE BRIDGE, Scientific Ameri- a L, -ai = ae r 
| @ . x ; wv, “ y é amilto 
locomotive practice; for although the can Supplement 1595, Grain pickler, J. Wilhelm 
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P . 2 irate furnace, chain, L. H. Maxfield 
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inquiry Ne. 8067.—Wanted the address of makers | 114 OUt Separately on various locomo-|] How TO MAKE A TELEPHONE is described || Grinding siraigit machine knlv 
of the Standard Folding Typewriter. tives, this is the first time that these re-;f ™ Scientific American Supplement 966. ou f “ I ; pnrer : cies ie 
| jun, breech ding, Schnetk F t 6,8 
x —— : —s 4 : A MODEL STEAM ENGINE is thoroughly de. Gunpowder int ti ' . 
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wrapping machinery pletel; a single type. HOW TQ MAKE A THERMOSTAT is ex- aoe i I eagle ory} 
ylair t ; 46 
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ing chain cloth, something like ladies’ purses are HOW AN ANEROID BAROMETERS, Scientific Am Hammer stra] 
made of. AM ’ , Scientific ericana Handle 8 
or CAN FIND HALLEY’S ipplements 1500 and 1554, Hand ittachmen 46,076 
Inquiry No. 9070.—Wanted, manufacturers of OMET. Harrow at hmet sitter OM 
metal castings for art lamp shades. " . ” A WATER BATH, Scientific American Supple Harvester, corn, F. W. Dia 46,036 
(Continued from page 102.) ment 1464. | Hats from a single body, making two-piece 
Inquiry No. 9071.—Wanted, the address of par- | ; . ere “Sas , | felt, F. J. Muhlfeld 046.975 
ties making moulds for large concrete vases fo *y flower it, It appe are d like any one of the | A CHEAP LATHE UPON WHICH MUCH 
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